THROUGH 


LOW COST 


INSTALLATION 


LOW COST 


OPERATION 


LOW COST 


MAINTENANCE 


Low cost pu m pi ng —the built-in trade- 


mark of Wilfley Sand Pumps. Wilfley gives you low installation 
cost for the pump and prime mover. No auxiliary equipment 
necessary. 


Long-wearing parts—few in number, are constructed of the best 
alloy metal or rubber-compound for your service. Wilfley’s quick- 
change features allow speedy replacement of worn parts. Rugged, 
simple frame construction and packingless design guarantee 


trouble-free 24-hour service without attention. 
“COMPANIONS IN ECONOMICAL OPERATION” 


For lower pumping costs, higher output, longer 
pump life—specify Wilfley Sand Pumps. 


Individual Engineering on Every Application 


rede, U.S.A, P.O. Box 2330 
Office: 122 42nd Mew York City 17, 


: 
BS 
fley Sand 
0 
| A. R. WILFLEY and au ork 
© New York ; 
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COMING EVENTS 


Dec. 3, AIME Colorado Plateau Section, tech- 
3 nical meeting, election of officers, WAAIME 
dinner-dance, Grand Junction, Colo 


Sos. 5, AIME Arizona Section annual meeting, 
Pioneer Hotel, Tucson, Ariz. 


Oey 5, AIME Boston Section, Richards Night. 
conte: New Devei ts in Mineral Proc- 
essing. Speaker: Robert M. Garrels, Professor 

of Mineralogy, University. 


Dec. 6-8, 19th Electric Furnace Steel Confer- 
ence, Penn-Sheraton Hotel, Pittsburgh, Pa. 


7, Symposium on Developments in Coal 
Mini Equi t, and Methods in Illinois; 
also, “The Stora ‘Kaldo Process.” Chicago 
Section, AIME. 


Dec. 10, AIME Montana Section annual meet- 
ing, election of officers, and dinner-donce, 
Butte, Mont. 


Dec. 12-14, National Conference on Water 
en, Public Health Service, Washington, 


Dec. 26-31, Annual meeting, American Associa- 
tion for the Advancement of Science, Boston. 


Jen. 10-11, 1961, AIME Minnesota Section— 
University of Minnesota 22nd Annual Mining 
Symposium, Duluth, Minn. Headquarters, 

tel Duluth; technical sessions, Norshor 
Theater. Hotel reservations should be made 
ot once; advance reservations for AIME 
Minnesota Section annual meeting January 
9 ($3 for members, $5 for nonmembers) 
should also be made promptly. 


Jan. 18, Third AIME Mechanical Worine Con- 
ference, “Bor and Shaped Products,” Penn- 
Sheraton Hotei, Pittsburgh, Pa. 


the Process Industries, Texos A & M Cohen 
College Station, Texas. 


Feb. 22-25, entamnationss Symposium on Mining 
Research, sponsored by U.S. Bureau of Mines 
and Missouri School of Mines and Metal- 
lurgy, Rolla, Mo. 


Feb. AIME Annual Meet Ambas- 
sador and Chase-Park Plaza St. Louis. 


Apr. 9-11, SEG 14th annual Midwestern meet- 
ing, Skirvin Hotel, Oklahoma City, Okia. 


Apr. 9-13, ASME Oil and Gas Power peed 
and Exhibit, Jung Hotel, New Orleans. 


Apr. 10-11, ASME Maintenance and Plant 
Engineering Conference, Bancroft Hotel, 
Worcester, Mass. 


. 10-12, 44th National Open Hearth Steel 
and Blast Furnace, Coke Oven 


and Raw Materials Conference, Sheraton 
Hotel, Philadelphia. 


a 12-14, International Symposium on Ag- 


q jomeration, sponsored by SME, SPE, and 
MS of AIME, Sherat Sheraton Hotel, Philadelphia. 


Apr. 23-26, ASME Metals Engineering Confer- 
ence, Penn-Sheraton Hotel, Dittebusph, Pa. 


Apr. 24-25 Roiouet Mineral Industry Con- 
ference, Las Vegas, Nev. 


Apr. 26-27, AIME Technical Conference on 
High- -Temperature Materials, Carter Hotel 


Cleveland. 
Mey 7-11, ASME—Engineering Institute of 
auiic Conference, Queen Eliza- 

beth Hotel, Montreal. 


May 15-18, Coal Show of the American Mining 
Conapean Cleveland. Suggestions for topics 
to be included in program should be sent to 


American Mining ress, Ring Bidg 
Washington 6, D. C. 


Jun. | 14-16 ASME Applied Mechanics Confer- 
institute of Technology, 


Jun. 28-30, Joint Automatic Control Confer 
ence, University of Colorado, Boulder, Colo. 


Aug. 28-Sept. 1, International Heat Transfer 
"Contaveree, University of Colorado, Boulder, 


Sept. 17-20, Commemoration of the 50th An- 
niversory of Froth Flotation in the U.S.A., 
sponsored by AIME: Society of Mining Engi- 
neers’ Mineral Beneficiation Division, 
mopolitan Hotei, Denver. 
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HESE items are listings of the ineering 
Societies Personnel Service ine. ‘This Serv- 
ice, which cooperates with the national soci- 
eties of Chemical; Civil; Electrical; Mechanical; 
Mining, Metallurgical, Petroleum Engineers, is 


available to all engineers, members and non- 
members, and is operated on a nonprofit basis. 
if you are interested in any of these Log be od 
a ‘are not registered, you may apply by | 
or resume ond. mail to the office nearest oe 
place of residence, with the understanding hat 
should you secure a position as a result of 
these listings you will pay the regular em- 
ployment fee of 60 pct of the first month's 
salary if a nonmembe:, or 50 pct if a mem- 
ber. Aue, that you will agree to sign Fa ya 
ment fee agreement which wil be mailed to 
you immediately, by our office, after receiving 
n sending applications 
sure to list the key and job number. When 
making application for a position, include 8¢ 


© quarter or $14 per annum, payable in ad- 
onan. Lecal offices of the Personnel Service 
are at 8 W. St., New York 18; 57 Post St., 
San Francisco; 29 E. Madison St., Chicago, 1. 


In addition to the listings below, ESPS maintains 
lete file of general enginee' 

itions r~ men available. Contact 

ESPS office, listed above. 


MEN AVAILABLE 


Mining Engineer, 32, married. Experienced 
in planning, ventilation, and engineering 
supervision to position of chief mine engineer. 
Also experienced in production of track, 
trackless, and open cut mining of gold, base 
metals, and uranium to position of assistant 
mine superintendent. Prefer North American 
location. M-570. 


Production Superintendent, B.S. in geology. 
Two years experience as underground metal 
producer; mucker, miner, mining engineer; 
five years with present employer engaged in 
large open pit operations; assistant mine 
superintendent, dredging superintendent, pro- 


MINING GEOLOGIST, Canadian, B.Sc., age 
32, married. Experience 4 years field explora- 
tion, 5 years mining, base metals. Familiar 
with all phases from exploration to production. 
Holding senior staff position. Desires chal- 
lenging employment in mineral exploration or 
mining. Write to Box 60ME13, MINING ENGI- 
NEERING, 29 W. 39th St., New York 18, N. Y. 


Available for Employment 
GENERAL MANAGER 


Specialist in Foreign Operations. Mining, 
Ore Processing, Industry. Investigation, 
Negotiation, Organization, Management 
of Operation. Extensive experience in 
legal and tax problems. Skilled in deal- 
ings with foreign government officials at 
all levels. Apt in handling difficult labor 
problems and negotiations. Expert in 
selection and training of foreign nationals 
for top-flight positions. Sound technical, 
operational, and managerial background. 
Excellent references. American, age 53, 
married, no children. Will travel. Perma- 
nent connection or consulting assign- 
ments. Available early December. Reply to: 


Box 60ME12 


MINING ENGINEERING 
29 W. 39th St., New York 18, N. Y. 


duction superintendent, staff engineer. Ex- 
ceptional record in costs, supervision, yt 
duction, report writing, management. est 
or South. M-571. 


Mine Superintendent-Piant Superintendent, 
E.M. degree. Ten years experience under- 
ground hard rock mine, plant supervision, 
and engineering. Background includes pro- 
duction planning, forecasting, and scheduling; 
project engineering; operations and engineer- 
ing surveys; mine safety and legal compli- 
ance; equipment installation and mainte- 
nance; supervision; training. Age 34, married, 
professional engineer, Pennsylvania. Will re- 
locate in U.S. M-572. 


Mining Engineer-Geologist. Eight years 
experience in Central and South America 
with gold, base metals, and manganese as 
engineer, geologist, and manager. Speak 
Spanish and Portuguese. Prefer Latin 
America. M-573. 


Project Engineer and Cost Estimater, age 
38. Experienced in project planning, plant 
layout, evolving flow sheets, beneficiation 
plant layouts (including crushing, magnetic 
roasting, magnetic concentration, and pellet- 
izing), materials handling, and estimating 
capital and operating costs for economic 
evaluations of low-grade iron ore deposits. 
Also experienced in design and estimating 
blast furnaces and auxiliary facilities, sinter- 
ing plants, sludge recovery systems, and steel 
aS facilities. Location and salary open. 

-574. 


Mining Engineer, post-graduate, Dutch, 
age 33, married, no children. Two years un- 
derground copper and tin mining in South 
America; four and a half years placer and 
open pit mining and milling of heavy min- 
— in Congo. Desires responsible position. 

-575. 


Geophysicist-Geologist, registered profes- 
sional engineer, BSc. E. and MASc. degrees, 
Canadian, married, no family. Wide experi- 
ence in geological and geophysical mining 
oreign operations preferred. 


Manager (Mfg., Adm., Min.), graduate 
Columbia University, liberal arts and mining 
engineering, age 44. Experienced in design 
and construction of mines and mine plants, 
processing equipment; operation of manu- 
facturing plants in mineral and chemical 
processing, including fertilizers; management 
of integrated divisional facilities, including 
all lines and related staff functions. U.S. or 
foreign. M-2016-Chicago. 


Manager for design, construction and opera- 
tion of chemical-metallurgical plants includ- 
ing material handling. Graduate engineer 
with 18 years experience. Familiar with 
processes used for production of most basic 
chemicals and metallic and nonme 
minerals. U.S. M-2017-Chicago. 


Economic Geologist, Ph.D. in geology, ~ 
31. Seven years varied background in metals, 
nonmetals including petroleum and mineral 
economics. Industrial, academic, and govern- 
mental experience in U.S. and Canada. Have 
publications; presently employed. Salary and 
location open. M-2018-Chicago. 


Mine Superintendent or Chief Mining Engi- 
neer, B.S. in geology, age 43. Fifteen years 
experience metal mining. Mine superintend- 
ent of 90,000 ton-per-month operation. Chief 
engineer with staff of 10 to 14 engineers. Fa- 
miliar all phases underground metal mining, 
engineering, and production. Some pit ex- 
perience. Professional engineering license. 
M-2019-Chicago. 


Geologist, B.S. in geology, age 26. One 
year graduate work in photogeology; one 
year geologist for iron mining company; 
three years operator and computor for oil 
company. Experience includes drilling and 


ENGINEER WANTED 


Graduate metallurgical or mechani- 
cal engineer with some experience to 
assume responsible position in pellet- 
izing operation of iron ore beneficia- 
tion plant. Opportunity available for 
advancement into other phases of 
process. Reply stating education, ex- 
perience, references, salary require- 
ments and family status to: 


The Hilton Mines Ltd. 
Box 190 
Shawville, Quebec, Canada 


geophysical programs, surveying, supervision 
of field and office crews. U.S. or foreign. 
M-2020-Chicago. 


Mine or Mill Superintendent, mining engi- 
neer, 46. Over 20 years experience including 
sinter, gravity, flotation of manganese, iron, 
copper, tungsten plus metallurgical design, 
chemical process for operation, engineering, 
producers. $9600 up. Any location. Home: 
California. Se-1857. 


Mine and Mill Engineer, mining engineer, 
plus management, 44. Twenty years experi- 
ence staff, manager, assistant, chief engineer, 
engineer—large phosphate, sulphur, acid, 
fertilizer operation. Responsible for property, 
transport, warehouse, purchase, accounting 
for production, ship, service. For beneficia- 
tion, production, equipage, labor; for surface 
and underground, planning and operation. 
$12,000 up. Any location. Home: southeastern 
U.S. Se-1872. 


Mine and Mill Superintendent, mining engi- 
neer, 31. Six years experience, including 
one year engineering for metals, mine, and 
mill; one year gypsum layouts and survey; 
one year open pit iron stripping, track and 
road layout, reserves; two years military 
building, survey, supervision, and steel de- 
sign. $9100. Prefer Northwest or West. U.S. 
Home: Canada. Se-1846. 


as Superintendent, mining engineer, 
38. Twelve years varied mining experience in 
geology, engineering, production, planning, 
and supervision of mining operations. Ex- 
perienced in mechanized as well as regular 
mining operations ‘emphasis on room and 
pillar, shrinkage, and open stoping). Good 
cost, production, and safety records. Handle 
reports and correspondence with facility. 
$9,600 to $12,000. Prefer Mediterranean area, 
U.S. Home: Utah. Se-1818. 


Mine Manager, Superintendent, mining 
engineer, 41. Ten years experience; six years 
limestone, talc, copper in quarry, open pit, 
and underground, plus four years sales and 
service of explosives (drill and blast prac- 
. Any location. Home: California. 


Manager, 53. Twenty-five years experience 
including complete charge of lode gold 
operation, power plants, shops, camps, mines, 
and mills; underground design, construction 
and operation of mines and mills, railway 
system (gold, lead, zinc, copper). $12,000. 
Prefer Latin American, U.S., Orient. Home: 
California. Se-1790. 


Chief Mining Engineer, MinE degree, 40. 
Fifteen years experience in highly mechan- 
ized open pit metal mining, mostly in engi- 
neering, with operating, construction, and 
exploration experience. Some underground 
experience. Available December 1. Salary 
yoy Any location. Home: California. Se- 


Mine Engineer, Geologist, degree in geol- 
ogy, 36. Six years experience as mine 
engineer and geologist. Surface exploration, 
geophysical, geochemical methods, diamond 
drilling, areal geologic mapping. Property 
examination and evaluation. Metallics and 
nonmetallics. $8400 lifornia or western 
U.S. Home: California. Se-1650. 


Mine Superintendent, geological engineer, 
40. Twelve years experience metal mining 
and exploration (geologic mapping, sampling, 
mine engineer-surveyor, underground super- 
vision, contract mining, property manage- 
ment, and project engineer). Good experience 
on report writing. $9,600 to $12,000. Prefer 
a. West. Home: Pacific Northwest. 


Superintendent, Geologist, degrees in geol- 
ogy and mining engineering, 68. Forty years 
experience in charge of mining, exploration 
in domestic and foreign countries; precious 
and base metals, development and evaluation. 
= Any location. Home: California. Se- 


‘FF Manager, mining engineer, 
60. any years experience managing opera- 
tions, drilling, analyzing applications for 
permits to sell and issue stock, supervise 
development, design, estimators for mining 


(Continued on page 1206) 


FOR SALE: 400 Patented precious 
metal mining properties. Located in 
the rich Silverton, Colo., mining dis- 
trict. Price: one half the cost of pat- 
tenting and title to this property. 
H. C. SPRINKLE, Owner, Durham, 
N. C. 
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; employer and for returning when possible. A 

weekly bulletin of engineering positions open 
: lable oat a subscription rate of $4 50 
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Extra easy to load, you simply thread the new SPENITE 
Explosive Boosters on detonating cord. Knot holds Spenite 
boosters in place when cord is lowered in hole. 


ba 


The hole blasted in this inch-thick steel plate is dramatic 


roof of the vey developed by the new SPENITE booster. 
Read about it beiow: 


New Spencer Development Slashes Cost Of 
Boostering Ammonium Nitrate -Fuel Oil Blasts 


Advanced high-efficiency booster called SPENITE* is first material 


Pioneers in money-saving ammonium nitrate-fuel oil 
explosives, Spencer Chemical Company now introduces 
SPENITE—a revolutionary new boostering material that 
cuts blasting costs even further! 


Spencer SPENITE Boostering material is specially formu- 
lated to detonate ammonium nitrate-fuel oil mixtures. 
By developing the best blast characteristics of this eco- 
nomical explosive, SPENITE offers two important ad- 
vantages: 


1. SPENITE cuts explosive costs by lowering the 
cost of detonating materials and reducing the num- 
ber of boosters required per hole. 


2. SPENITE provides maximum blast efficiency by 
generating more intensive explosive heat. 


This remarkable discovery is based on test results which 
indicate that for efficient boostering of ammonium 
nitrate-fuel oil mixtures, the heat which the booster 
generates is more important than the velocity of the 
detonation. Explosive heat generated by the SPENITE 
booster is at least 50 per cent greater than with other 
commercial boosters. 


Package is specially-designed, round plastic containers, 
SPENITE boosters can easily be threaded on 50-grain 
detonating cord at desired intervals. The hole can then 


specifically designed for use with this low-cost explosive 


be filled with Spencer N-IV Ammonium Nitrate-fuel 
oil mixture, stemmed, and shot in the conventional man- 
ner. 


Free technical assistance is available from Spencer to ac- 
quaint you with the cost-cutting advantages of new 
SPENITE boostering material and Spencer N-IV Am- 
monium Nitrate as well. Mailing this coupon now can 
guide you to big saving on blasting materials. 


*SPENITE is a trademark of Spencer Chemical Company. 


SPENGER 


Spencer Chemical Company, Dept. IAN 

403 Dwight Bldg. 

Kansas City 5, Missouri 

Rush me FREE information: [] SPENITE boostering material 
CD Spencer N-IV Ammonium Nitrate. 
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BEST STABILITY 
IN THE BUSINESS 


The Allis-Chalmers TL-20 gives you a higher wheelbase 
to length ratio for added fore and aft stability. You 
carry big loads at high speeds with minimum spillage. 


The 130-hp Allis-Chalmers TL-20 tractor loader gives you the 
kind of stability you need to move big loads fast over the 
roughest terrain . . . without tipping or spilling the load. Long 
7-ft, 9-in. wheelbase is 43 percent of over-all length with 

ft bucket at carry. This gives the TL-20 a higher wheelbase to 
length ratio than other loaders of this size. 


Extra stability is just one reason why you get extra pro- 
duction with the 1114-ton TL-20. Other profit-producing 
advantages are: Single-lever speed and direction control; pin- 
connected axles that eliminate shifting and rolling under load; 
5-way hydraulic filtering that provides maximum protection; 
extra-long reach for faster and easier dumping; and well-located 
dump cylinders that are up and out of dirt for better per- 
formance . . . longer life. 

Ask your Allis-Chalmers dealer about the complete line 
of tractor loaders —5 models —with buckets from 1 to 5 cu yd, 
76.5 to 130 horsepower. Allis-Chalmers, Construction Machin- 
ery Division, Milwaukee 1, Wisconsin. 


: move ahead with 
ALLIS-CHALMERS 


power for a growing world 


| : 
: 
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PERSONNEL 


and oil production. $18,000. Any location. 
Home: California. Se-1614. 


Production Supervisor, mining engineer, 29. 
Three years experience including time study, 
calculations, rates, testing of machinery, 
ventilation, surveyor’s assistant, mapping, ex- 
ploration, underground experience (cut and 
fill, stoping) for mining companies. Salary 
open. Se-1545. 


Mine Manager, Superintendent, 47. Twenty- 
six years experience in 
visory, and administrative positions. cellent 
labor relations both in U.S. and 12 years in 

tin America. Experience in most under- 
ground Se and some open pit. 
_— open. Mexico, southwestern U.S. Se- 


“@™® POSITIONS OPEN 


Geologist with either geological engineering 
degree with a strong major or experience in 
mining, or a mining engineering degree with 
strong major or experience in geology. Prefer 
applicant with approximately five years ex- 
perience. Work will cover geological and min- 
ing engineering extending from geological 
reconnaissance on through to complete devel- 
opment of mineral properties. Salary open. 
New York state. W9773. 


Geophysicist or Geologist, with gravity and 
magnetometer survey experience for _ 
water project. Salary open. Foreign, Middle 
East. F9770. 


(Continued from 
page 1202) 


Assistant Mining Engineer, technical back- 
ground, with experience in d , Mapping, 
and surveying as related to coal mining 
operation. Recent graduate would be con- 
sidered. $6000 year. South. W9738. 


Geological Mining Engineer, geologist or 
mining engineering graduate, with at least 
five years’ field experience covering core 
drilling, analysis, estimates, etc. in iron ore 
open pit mining. Spanish desirable. $9,600 to 
$12,000 year. South America. F9724. 


MORE QUALITY ENGINEERED | 
FEATURES IN sTEPHENS-ADAMSON 


CARRIERS 


Series # 200 Carriers 


ADVANTAGES 
@ Spun-end roller assemblies and parts 
interchangeable for quick installation. 
35° and 45° Deep @ One-Piece, all-steel, welded frame 


Trough Carriers construction. 


@ Positive lubrication ... pre-lubricated 
at factory . . . provisions for field 


lubrication. 


Roller brackets tilt two degrees in 
direction of travel for greater belt 
training effect. 
Pneumatic “Impact” @ Die-cast labyrinth bearing seals keep 
grease in . . . dust and dirt out. 


WRITE FOR BULLETIN 355 
STANDARD PRODUCTS DIVISION 


Carriers 


37 RIDGEWAY AVENUE 


PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA 
CLARKSDALE, MISSISSIPP! BELLEVILLE, ONTARIO 


Mine Engineers for open pit mine, using 
draglines, followed by hydraulic transporta- 
tion. a) Head of Engineering Dept. to co- 
ordinate mining operations with service de- 
partments. b)Maintenance Engineer for main- 
a and mines utility work. South 

1. 


Mill Sw 
ence with 
‘W9696. 


tendent who has had experi- 
scale operation. Pennsylvania. 


Assistant Mine Manager for fluorspar mine, 
graduate mining engineer, about 40, familiar 
with | and milling, flotation, medium- 

mill. ust know shaft sinking, stoping 
etc. Salary open. Newfoundland. F9275. 


Assistant Mine Superintendent, with Latin 
American experience in underground mining, 
able to speak Spanish. $7200 per year plus 
two months’ additional pay per year for 
benefits. Transportation paid for employe, 
wife, and children up to 12 years of age, 
married housing available. For gold mine in 
South America. Sj-5652. 


Warehouse Manager, Buyer, with know- 
ledge of requirements for re-opening mine. 
Setting up inventories, accounts, supplies, and 

uipment. Salary open. Housing available; 
schools for children. Nevada. Sj-5623. 


Mine Manager, mining engineer or metal- 
lurgical engineer, over 30, at least five years 
experience with mine operation and manage- 
ment (nonmetallics). Must speak fluent 
Spanish, prefer Mexican citizen, will consider 
U.S. citizen who has worked in Mexico. 
Salary open. Mexico. $j-5622. 


Mine Engineer, mining engineering degree, 
prefer under 50, experienced in gold dredg- 
ing or placer operation, capable of becoming 
manager of property. For operation including 
six dr es. Spanish helpful. Housing fur- 
nished. 0-year contract. Colombia, S. A. 
$8400 to start. Sj-5650. 


Mine engineer, mining engineer? degree, 
28 to 35, five to tem years experience in- 
cluding underground work, preferably in 
western mines. Coal mine experience de- 
sirable, able to carry out general mining 
engineering, supervise men, plan and ad- 
minister. sign, survey, and construction 
supervision for above and underground 
pumping and milling plants handling gilsonite 


ore. Will also serve as safety engineer. Under 
chief mine engineer and mine superintendent. 
Start $7200 to $8400, depending on qualifica- 
tions, plus fringe benefits. West. Sj-5618-R. 


Mine, Mill Superintendent, thoroughly 
capable man with recent experience opera- 
ting mine and mill. Able to carry 100-man 
operation with two American assistants from 
development state through full operational 
stage. Must be able to speak Spanish. Family 
quarters approximately one hour from prop- 
erty. For operating company. $12,000. Mexico. 
$j-5616. 


General Superintendent, competent man, 
analytical in engineering, physically fit, and 
speaking knowledge of Spanish necessary. 

or 50 tpd Pb-Zn-Ag operation, 150 Spanish- 
speaking men. $6600 to $7200, plus furnished 
house, fuel, and electricity. Single status re- 
quired for four to six months. 5000 ft; ciimate 
pleasant and healthful. Two-year contract. 
Central America. $j-5613-R. 


Mining Engineer, graduate, under 50. 
Should be junior or up to chief and must 
have open pit experience. For open pit and 
strip iron ore operation. Should be familiar 
with several million ton bulk material hand- 
ling involving mining equipment, trucks, 
conveyors, and  ship-loadin, equipment. 
Housing available. 2500 ft altitude; for a 
producer. Two-year contract. $6000 to 9600 
up, depending on experience, plus extensive 
other compensation. Peru, S. A. $j-5605-R. 


Geological Assistant, geologist, young (two 
needed). One for property development 
activity and one for exploratory work. Should 
be capable of conducting, under supervision, 
exploratory surveys, mapping, drillhole lay- 
out, sampling programs, and able to handle 
and work with native crews. For 25-man 
geological team. Established community on 
property; single status and subsistence for 
exploratory work. $7200 to 8400. Caribbean 
area. $j-5587. 


Sells Laberatery Supervisor, must know 
triaxial sheer tests; a something about 
plastic and water limits, water content, den- 
sity, consolidation, compaction tests, moisture 
adsorption and classification and concrete 
dam installations. Should be capable of ad- 
ministering complete program from start to 
finish manned by native field personnel and 
lab assistants. Single status; temporary, four 
to five months. per month, plus housing. 
Africa. S8j-5583. 


AURORA, ILLINOIS 


Industrial 


Minerals and Rocks 


(3rd Edition, 1960) 


New 7x10-in. volume, 55 chapters, 


946 pages 


This completely new edition is receiving 
high acclaim from reviewers in the world’s 
leading scientific and technical journals. A 
standard reference and textbook, Industrial 
Minerals and Rocks deals with mineral occur- 
rence, mining, preparation for market, uses, 
and vital statistics. 


Publication Price: 
AIME Members $8.40 
Nonmembers 


$12.00 


Order your copy now from AIME, 
29 West 39th Street, 


New York 18, N. Y. 


| 
| 
Series #700 Carrier 
| 
| 
| 
STEPHENS-ADAMSON MFG. CO. : 
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Immediate delivery on USS 


Grinding Balls i an emergency, or your 
need requires, your order for USS Grinding Balls 
can be processed and shipped in a matter of hours. 
A complete stock program assures a full range of 
sizes, %4” to 4”, in USS Carbon-Manganese and 
USS Alloy Steels. There are many good reasons for 
buying USS Grinding Balls among which are: Maxi- 
mum hardness combined with superior toughness. 
Deeper hardness penetration achieved by careful 
combination of chemical compositions and heat 
treatment. Uniform roundness from ball to ball, 
load to load, for less wear and superior performance. 
} Do you have a delivery, 


ae performance, or selection 
problem? Call our nearest 

Sales Office or United States 
’ Steel, 525 William Penn 


%% OF BALL VOLUME Place, Pittsburgh 30, Pa. 
USS is a registered trademark 


Columbia-Geneva Steei—San Francisco 

Tennessee Coal & iron—Fairfield, Alabama 

United States Stee! Export Company 

This mark tells you a product is made of modern Steel. United States Stee! 
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An International of Séurce Material 


Order directly from the publisher 
all books listed below except 
those marked @ @ @ The books 
so marked (@ @ @) can be pur- 
chased through AIME, usually 
at a discount. Address Irene 
K. Sharp, AIME Book Dept., 


29 W. 39 St., New York 18, N. Y. 
A Checklist for the Organization, 
Operation and Evaluation of a Com- 
pany Library, compiled by Eva Lou 
Fisher, Special Libraries Assn., 31 E. 
10th St., New York 3, N.Y., 64 pp., 
$2, 1960—This compilation by the 
former chief librarian of the Missiles 
and Space Div., Lockheed Aircraft 
Corp., provides answers to many 
problems confronting management, 
research, technical, and administra- 
tive personnel, as well as library ad- 
ministrators who must start a new 
library or evaluate one already in 
operation. Part I presents general 
problems of administration and 
management, such as how to deter- 
mine the types of material to pur- 
chase. Part II deals with specific 
problems such as acquisitions and 
budget. Part III recommends a mini- 
mum plan. 


“MINE EXAMINATION 
REPORTS 
AND VALUATIONS” 


This book has received en- 
thusiastic endorsement of 
mining professors, mining 
engineers, mine managers, 
and accountants. It will be 
an authoritative reference 
for many years on valuation 
of mining properties. 


$10.00 per copy 


PIERCE MANAGEMENT 
CORPORATION 


Penna. Power & Light Bldg. 
Scranton 3, Pennsylvania 


Sy 


weer 


On page 1048 of the October issue 
the three volumes of the U.S. Bureau 
of Mines Minerals Yearbook were in- 
correctly listed as 1959. These are 
the 1958 volumes. 


Vibrations from Blasting Rock by 
L. Don Leet, Harvard University 
Press, Cambridge, Mass., 134 pp., 
$4.75, 1960—The author’s purpose is 
to compile in brief but useful detail 
the most important factors concern- 
ing the nature and effect of vibra- 
tions generated by explosives. He 
discusses explosives and blasting 
caps, rocks and their rupture by 
blasting, the elastic-wave patterns of 
vibrations, and effects on neighbor- 
ing structures of energy waves gen- 
erated by explosions. © @ @ 


Using Centrifugal Pumps by E. A\l- 
len, Oxford University Press, 246 pp., 
$4.80, 1960—In particular, this book 
is addressed to the operating and 
maintenance staff responsible for the 
efficient running and daily care of 
pumps, their installation and emer- 
gency repair. The author reviews 
fundamental principles and explains 
pump characteristics. Numerous ex- 
amples are given of methods of cor- 
rectly chosing type and capacity for 
both permanent and emergency 
needs. © @ @ 


Index to Volume I of GeoScience 
Abstracts, American Geological In- 
stitute, 2101 Constitution Ave., N.W., 
Washington 25, D.C., 95 pp., $3, 1960 
—This supplement to the first year’s 
issue of the journal contains 71 pages 
of subject index and 24 pages of cu- 
mulative author index. The subject 
headings are essentially those used 
in the indexes of the U.S. Geological 
Survey Bibliography of North Amer- 
ican Geology and the Geological So- 
ciety of America Bibliography and 
Index of Geology Exclusive of North 
America. 


The How and Why Wonder Book of 
Rocks and Minerals by Nelson W. 
Hyler, illustrated by Kenyon Shan- 
non, Wonder Books Inc., 1107 Broad- 
way, New York 10, N. Y., 48 pp., 50¢, 
1960.—This little book arrived in our 
office just in time for us to call it to 
your attention as a worth-while 
Christmas offering for any young- 
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sters from 7 to 12 who have ex- 
pressed curiosity about rocks and 
minerals. The simple text and many 
clear, colorful, drawings answer such 
questions as: What is a rock? What 
is an active volcano? Does the earth 
wear out? How can you tell how 
hard a rock or mineral is? There is a 
section on how to start a rock and 
mineral collection and an identifica- 
tion chart of major specimens. The 
book is part of a series designed to 
introduce the fascinating world of 
science to children in the middle 
grades. 


Russian Journals Available 


These journals in the fields of 
geology, geophysics, mineral- 
ogy, mining, and beneficiation 
are currently received by the 
Engineering Societies Library. 


Akademiya Nauk, Se- 
riya Geofizicheskaya, 1957 date. 
(Academy of Sciences, USSR Bulle- 
tin. Geophysics Series) 

Akademiya Nauk, SSR, Izvestiya. Se- 
riya Geologicheskaysa, 1957 to date. 
(Academy of Sciences, USSR, Bulle- 
tin. Gectogical Series) 

Geokhimiya, 1959 to date. (Geochem- 
istry) 

Geologiya Nefti i Gaza, 1958 to date. 
(Geology of Petroleum and Gas) 
Geologiya Rudnik Mestoroshdeniy, 
1959 to date. (Geology of Ore De- 


posits) 
Gorniy Zhurnal, 1957 to date. (Mining 
Journal) 

Gerniy Institet. Nauchniec 
Trudy, 1955 to date. (Moscow. Mining 
Institute, Scientific Papers) 
Razvedka i Okrana Nedr, 1957 to date. 
(Location and Conservation of Mineral 
Resources) 
Sovetskaya Geologiya, 1958 to date. 
(Soviet Geology) 
Ugol, 1958 to date. (Coal) 
chestvo. Zapiski, 1958 to date. (All- 
Union Mineralogical Society. Memoirs) 


Information on _ translation 
and/or photoprint and micro- 
film copies of articles from 
these journals can be obtained 
by writing to Ralph H. Phelps, 
Director, Engineering Societies 
Library, 29 W. 39th St., New 
York 18, N.Y. 


Decisions Under Uncertainty; Drill- 
ing Decisions by Oil and Gas Opera- 
tors, by C. Jackson Grayson, Jr., 
Division of Research, Harvard Busi- 
ness School, Soldiers Field, Boston 
63, Mass., 402 pp. $6, 1960—This book 
considers problems in drilling for 
gas and oil—to drill or not to drill— 
and how business men make these 


: 
nek 


drilling decisions. It also explores 
. the possibilities of applying mathe- 
matical theories to such decisions. 
The methods suggested for this pur- 
pose are clear and simple, requiring 
only a working knowledge of arith- 
metic and high school algebra. @ @ @ 


Physical Chemistry of Surfaces by 
Arthur W. Adamson, Interscience 
Publishers Inc., 250 5th Ave., New 
York 1, N. Y., 629 pp., $12.75, 1960— 
This book is intended for graduate 
students in surface chemistry and 
for professional chemists in relating 
their basic chemistry to recent de- 
velopments in surface chemistry. 
The treatment of capillarity in Chap. 
1 includes tabular solutions to the 
Laplace equation in surface tensions 
measurements. The surface physical 
chemistry of solutions follows, in- 
cluding Gibbs monolayers as an in- 
troduction to spread films. There are 
discussions of charged films, electri- 
cal aspects of surface chemistry, and 
the nature of solid surfaces, includ- 
ing treatment of contact angle and 
nucleation phenomena. The topics of 
friction and lubrication, flotation 
and detergency, emulsions and foams 
are covered, as are chemisorption and 
catalysis. There is a concluding 
chapter on adsorption. @ 


Winning Coal by John Sinclair, Sir 
Isaac Pitman & Sons Ltd., Pitman 
House, Parker St., Kingsway, Lon- 
don W.C. 2, England, 406 pp. approx. 
$8.40 (£3), 1960—Written for those 
preparing for British professional 
degrees and technical certificates by 
a specialist in mechanized mining, 
this book considers all methods of 
coal production at the face. An open- 
ing survey of open cast production 
is followed by concise treatment of 
the older hand-worked methods. 
The next five chapters deal in detail 
with methods of mechanized mining, 
including the panel and block sys- 
tems in room-and-pillar mining, coal 
cutters, loaders, continuous miners, 
and cyclic and noncyclic longwall 
mechanization. The last two chapters 
deal with the use of explosives and 
substitutes such as cardox, hydrox, 
and compressed air. ¢ @ @ 


Engineering Economy by William L. 
Morris, Richard D. Irwin Inc., Home- 
wood, Ill., 506 pp., $10.50, 1960—Ba- 
sically a textbook, this volume pre- 
sents engineering economy within 
the larger context of the analysis of 
management decisions. In so doing 
it brings in ideas from operations re- 
search, management science, and de- 
cision theory. Sections on economics, 
accounting, and the probability 
theory are included to refresh un- 
dergraduate memories. They are also 
a big help to the engineer or mana- 
ger who invests in this book long 
after his undergraduate days are 


STEARNS offers 
EXPERT HELP 
on MAGNETIC 
SEPARATION 
PROBLEMS 


F) Stearns Magnetic Products invites you to 


take advantage of laboratory service for 
investigation of beneficiation problems 
that might lend themselves to magnetic 
separation techniques. Preliminary analy- 
sis can often provide you with information 
pertinent to new plant or process 
equipment design — eliminate costly error. 


EXPERT INVESTIGATION 


Stearns technicians — backed by 50 years 
of experience in magnetic separation re- 
search and the design and development of 
efficient magnetic equipment — will make 
a careful, scientific analysis of your sample. 
Procedures will include a thorough inves- 
tigation of the feasibility of magnetic 
separation, and a comprehensive report 
will be submitted, recommending spe- 
cific magnetic equipment for optimum 
results. 


WRITE FOR 
ANALYSIS QUESTIONNAIRE 


Here’s all you do. Simply write for 
Stearns Laboratory Questionnaire, 
Form 800. Fill in the form as complete- 
ly as possible and return it to Stearns 
Magnetic Products. Stearns’ technicians 
will then inform you of the amount of 
sample required for preliminary 
analysis. 


For complete information, write to 
Stearns Magnetic Products, Dept. 8001-2. 


STEARNS MAGNETIC PRODUCTS 


over.@ee 


DIVISION OF 


(Continued on page 1210) 635 South 28th Street * Milwaukee 46, Wisconsin 
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AUTOMATED 
Hydral-60 


PINCH 
VALVE 
SYSTEMS 


Controlled circuitry 


for any operating requirements 


@ The Massco-Grigsby Hydral-60 System 
consists of one or more pinch valves 
with a single automatically operated 
hydraulic pump. 


@ Hydraulic pump may be operated by 
electric motor or by air from normal 
plant supply system. 


@ Valves may be the same or different 
size. 

@ Vaives in the system may be operated 
simultaneously or independently. 


@ Control valve may be manual or sole- 
noid. 


@ Valves are self-supporting and may 
be operated in any position from 
horizontal to vertical. 


@ Valves may be coofdinated and inter- 
locked with other plant equipment 
to automatically control tank levels, 
rate of flow, etc 


@ Valves may be independently con- 
trolled for normal or rapid closure. 


@ Valves may be held fully open, fully 
closed, or at intermediate positions. 

@ Remote control to meet individual re- 
quirements. 

@ Controls may be included for avto- 
matic emergency operation. 

@ 3” to 14” LD. sizes, with 50, 100, and 
150 psi line pressure ratings. 


@ Temperatures to 200° F. 


Advantages of Massco-Grigsby Pinch Valves 


@ Rubber, neoprene and special com- 
pounded rubber sleeves for corrosive 
and abrasive pulps and liquids. 


@ Patented “hinged” sleeve. 
Recesses serve as “hinges” 
during compression; 
reduce strain and permit 
tight closing. 


@ Unobstructed flow 
eliminates high 
friction loss and 
prevents contamination. 


@ Split fianges and patented Flex Seal 
ends assure perfect seal. 


@ Rugged, heavy duty construction for 
most severe service and long life. 


@ Cannot leak or stick. 


@ No working parts in contact with pulp 
or liquid; no packing glands. 


WRITE FOR NEW CATALOG NO. 609 


(Continued from 
page 1209) 


Nuclear Congress 


At the Nuclear Congress, 
held in New York City, April 
4 to 7, 62 papers were pre- 
sented as part of the stream- 
lined technical program. Most 
of the papers deal with appli- 
cation and technical utilization 
of nuclear materials. 

Of the 28 engineering and 
scientific organizations sup- 
porting the 1960 Nuclear Con- 
gress, the AIME participated as 
a sponsor. 

These papers may be ordered 
at 50¢ per paper, or $20 for the 
set. Address all orders and in- 
quiries for list of papers to the 
1960 Nuclear Congress, 29 W. 
39th St., New York 18, N. Y. 


U.S. BUREAU OF MINES 


Copies sold through: 


of Documents Government 
tinting Office Washington 25, D. C. 


RI 5516 Tungsten Deposits of Yuma, Mari- 
copa, Pinal, and Graham Counties, Ariz., 45¢ 


IC 7914 Sinking No. 3 Shaft at Westvaco 
Trona Mine, Intermountain Chemical Co., 
Sweetwater County, Wyo., 


IC 7922 Uranium-Mining Practices and Costs 
at Ten Salt Wash Lease Operations of Union 
Carbide Nuclear Co., 60¢. 


IC 7948 Coal Chemicals for World Markets, 
35¢. 

IC 7938 Open-Pit neh M Methods at 
New Cornelia Branch, Phelps e Corp., 
Prima County, Ariz., 

IC 7947 Thermal Decomposition of Organic 
Nitrogen and Sulfur Compounds: A Survey 
of Chemical Abstracts, 1930 to 1956, 50¢ 


IC 7912 Milling and Pr ing Tungst 
60¢. 


Request free publications from: 


U.S. Bureau 
4800 Forbes Ave., Pittsburgh 13, Pa. 


RI 5550 Recovering Iron Concentrates From 
the Pea Ridge Deposit, Central Missouri. 


RI 5559 Gasification of Pulverized Coal at 
Atmospheric Pressure: Discussion of Pilot- 
Plant Development, Study of Process Vari- 
ables, and Relative Gasification Characteris- 
tics of Coals of Different Rank. 


RI 5560 Survey of Face Ventilation Practices 
in Coal Mines. 


RI 5564 Beneficiating a Complex Sulfide- 
Oxide Lead-Zinc Ore from Missouri. 


RI 5566 Experimental Treatment of Base- 
Metal Ores From California and Nevada. 


RI 5570 Liquid-Liquid Extraction of Rare- 
Earth Elements. 
LICENSED MANUFACTURERS AND SALES AGENTS in Canada, Australia, Sweden, England, South Africa RI 5561 Geologic F. Related to Block 


Sales Agents in Mexico, Peru, Chile, Philippine Islands, Japan, New York City (for Continental Europe) Caving at San Manuel Copper Mine, Pinal 
and in principal cities of the U. S. County, Ariz. 


that cares enough 
the best! 


MINE AND SMELTER SUPPLY Co. 


Denver 16 New York 17 Salt Lake City 1 El Paso Albuquerque 
3800 Race St. 122£.42ndSt. 121W.2ndS. 1515 11thAve. 701 Haines N.W. 
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RI 5569 Washability Characteristics of Mam- 
moth and Holmes Vein Anthracites. 


RI 5572 Preparation Characteristics of Coal 
from Monongalia County, W. Va. 


RI 5573 Operation of Pressure-Gasifica 
Pilot Plant Utilizing Pulverized Coal 
Oxygen. A Progress Report. 


RI 5575 Experimental Smelting of Aluminum 
Silicates to Produce Aluminum-Silicon Al- 
loys. 


RI 5576 Utilization Studies on Chromite from 
Seiad Creek, Calif. 


RI 5577 Examination of Ilmenite-Bearing 
Sands in Otter Creek Valley, Kiowa and 
Tillman Counties, Okla. 


RI 5578 Crushing Chestnut-Size Anthracite 
to Produce Buckwheat No. 1 and Rice Sizes. 


tion 
and 


U.S. GEOLOGICAL SURVEY 


Order From: 
US. 1 Distribution Section 


Professional Paper 272-C Review of literature 
on evaporation suppression, 20¢. 


Professional Paper 294-M Foraminifera of 


trano area, Calif., 40¢. 


Professional Giant waves in 
Lituya Bay, Ala 


Bulletin 1028-0 Geologic reconnaissance of 
Semisopochnoi Island, western Aleutian Is- 
lands, Alaska, $1.25. 


Bulletin 1028-P Geology and submarine ys- 
iography of Amchitka Island, Alaska, 70¢. 


Balletin 1028-Q Geology of Rat Island, 
Aleutian Islands, Alaska, 35¢. 


Bulletin 1071-D Geology of the Huerfano and 
Custer Counties, Colo., $1.25. 


Bulletin 1072-M Geology and fuel resources 
of the Mesa Verde area, Montezuma and La 
Plata counties, Colo., $1.25. 


Bulletin 1074-F Geology and 
currences in the Miller Hill 
County, Wyo., $1. 


uranium oc- 
area, Carbon 


Bulletin 1087-D Geol 
its of Monument Val 
tah, $1. 


Bulletin 1095 Bibliography of North Amer- 
ican geology. $1.75. 


and uranium de- 
ley, San Juan County, 


Bulletin 1105 Selected annotated bib! phy 
of gypsum and anhydrite in the U. S. and 
Puerto Rico, 50¢. 

Bulletin 1106-D Geoph: abstracts 179, 


ysical 
October-December 1959, $1.75. 


1108 Geologic appraisal of dimension 
stone deposits, $1. 


Bulletin 1112-A Selenium in some epither- 
mal deposits of antimony, mercury, and 
silver and gold, 15¢. 


Water-Supply Paper 1457 Ground-water con- 
the Avenal 


ditions -McKittrick area, Kings 

and Kern counties, Calif., $2.25. 

Water-Supply Paper 1458 Geol and 
und-wa resources of the Raw area. 


rbon County, Wyo., $1. 


Water-Supply ae ot 1559 Surface water sup- 
ply of the rt 6-A. Missow 
River basin above ty, Iowa, $1.50. 


Water-Supply Paper 1563 Surface water sup- 
ae U. S., 1958,,part 13, Snake River 


Water- i Paper 1567 Surface water sup- 
ply United States, 1958, part 13, 
Snake River basin, $1. 


Water- ~ 1568 Surface water sup- 


ply of States, 1958, part 14, 
Pacific slo basins in Oregon and lower 
Columbia River basin, $1. 


Circular 414-A Conservation and water man- 
agement: Conservation and » gratis. 


Cireular 414-B Conservation and water man- 
agement: The challenge of water manage- 
ment, gratis. 


Cireular 414-C Conservation and water man- 
agement: The conservation attitude, gratis. 


Cireular 414-D Conservation and water man- 
t: a and the water 

resource, gratis. 

Circular 421 Sediment discharge and stream 

power—A preliminary announcement, gratis. 


ABSTRACTS 


v 
In This Issue: The following abstracts 
of papers in this issue are reproduced for 
the convenience of bers who wish 
to maintain a reference card file and for 
the use of librarians and abstracting ser- 
vices. At the end of each abstract is 
given the proper permanent reference 
to the paper for bibliography purposes. 


Denison Mine Operation at Ellict Lake by 
J. Kostuik and M. J. de Bastiani—The method 
of mining the uranium orebody at Denison 
mine in the Elliot Lake district of Ontario is 
discussed. Author gives details of the devel- 
opment of haulageways and rooms, as well as 
methods of ore haulage. The milling and 
beneficiation stages are noted briefly. Ref. 
Enciveerinc, December 1960) p. 1250. 


Shaft Sinking in Heavy Ground by Richard 
P. Gerwels—The modification of a three-com- 
partment rectangular shaft to a four-com- 
partment elliptical shaft solved a serious 
problem of rock pressure which threatened 
to terminate a shaft-sinking project in Cuba. 
The case history details the cause and effect 
of the heavy ground and discusses the bene- 
fits derived from the change in the shape of 
the shaft. Ref. (Mrininc Decem- 
ber 1960) p. 1257. 


Portrait of Chuqui as a Young Mine by 

D. Sawyer—The author recalls the prob- 
lems confronting the operators in the devel- 
opment of the Chiquicamata mine during the 
early years, from 1914 to 1919. Details of the 
mining, milling, and beneficiation of the ore, 
as carried on in those days, are provided. 
Encineerinc, December 1960) 


LPF at Miami by J. J. Bean—A review of 
the leach-precipitation-flotation process that 
was employed at Miami, Ariz., during the 
years 1957-1958. The flowsheet of the opera- 
tion, designed to beneficiate mixed sulfide- 
oxide copper ores, is described in detail. Ref. 
(MINING GINEERING, December 1960) p. 1265. 


Portable Crusher for Open Pit and Quarry 
Operations by J. B. Kochanowsky—There are 
open pit mining and quarry operations where 
a mobile crusher arrangement could be more 
profitable than the facilities now The 
author cites examples of where portable 
crushers have proven their value and de- 
scribes how crushers might be of value in 
other operations. Ref. (Mmanc EncIneerine, 
December 1960) p. 1271. 


SME Meeting Papers: The following ab- 
stracts of papers presented at SME meet- 


ings are given for your information. 
Preprints of these papers are not avail- 
e. 


Stripping Machinery Mass, Overburden 
Volumes Relationships by Henry Rumfelt— 
Stripping machines are given values ac- 
cording to their ability to do work. The unit 
of values, called MUF, is determined for 
each dragline and shovel by the product of 
the dipper size and an arbitrarily selected 
operating reach. Relationships of these val- 
ues are determined for each machine to 
the gross weight of each. Next, the required 
MUF numbers are determined for both a 


(Continued on page 1212) 
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Laboratory 
Equipment 


Welded steel frame; manganese steel 
jaw and cheek plates; bronze bushed 
bearings; smooth jaws give better 
product and easier cleaning. Adjust 
for plate wear and product size by 
convenient hand wheel adjustment. 


6” and 10” Massco 
Gy-Roll Reduction 
Crusher 

Reduces %” feed to as fine as 10 


mesh in single pass. High capacity, 
low power consumption. 


i4 


(Diameter x width): 
10’x 6”, 10x 8”, 10” and 12” 
x 12”. Adjustable roll space setting 


Sizes 8"x 4", 


up to %”. Double V-belt drive. 
Heavy, cast Meehanite frame absorbs 
vibration, results in long life. 


Disc type grinder with a planetery 
movement. No gears. Will grind 4“ 
to 150 mesh in one pass. 


Marcy Pulp 
Density Scale 


Gives direct reading of 
weight; specific gravity 
of liquids, pulps, and dry 
solids; percent solids in 
pulp. Very accurate. Easy 
to clean. 


3800 RACE STREET + DENVER, COLORADO 
OFFICES AND AGENTS IN PRINCIPAL CITIES 


— 
| Laboratory Jaw 

the Monterey and Puente formation | 
: Santa Ana Mountains and San Juan Capis- 
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The tough ones 4 


come to 3 
Card 


Copper-Silver Mine 
Boosts Tonnage 
with 
=. Card Automatics 


At Wallace, Idaho, a small shaft 
is producing up to 12,000 tons of 
silver-copper ore per month using 
Card automatic bottom dump skip- 
cage combination. Skips are rated at 
125 cu. ft., handling 16,000 pounds 
per trip. The ore pocket is kept filled 
with Card cars, both rocker-dump and 
Granby types. Surface haulage utilizes 
larger Card cars, 60 cu. ft. Granby type. 


Each skip weighs only 7300 pounds 
—about 45% of payload—a large in- 
Crease in payload ratio. The second 
cage permits transport of twice as 
many miners, effectively cutting 
labor costs. Card combinations can 
cut your hoisting costs in small or 
large operations. 


LET US 
SHOW YOU DETAILS 


2501 WEST 16TH AVE. —| 
DENVER 1, COLORA 


(Continued from 
page 1211) 


shovel-type and a dragline-type operation 
through a range of overburden depths 
through the derivations of formulas. An il- 
lustrative example shows how the digital 
computer can be employed to approximate 
the machine gross weight, the dipper ‘or 
bucket) size, and the operating reach for any 
depth overburden within the range under 
consideration. Joint Meeting SME Coal Divi- 
sion-AIME St. Louis Section, St. Louis, 
September 1960. 60F300. 


Oklahoma-Arkansas Coals by B. L. Curry— 
The original reserves of coal in Oklahoma 
and Arkansas are estimated at 5773 million 
short tons, and the reserves remaining in 
the ground as of Jan. 1, 1953, are estimated 
at 5250 million short tons. All available 
information about the location, thickness, 
and extent of the coal beds in the Oklahoma- 
Arkansas area was used in this estimate, 
which includes only coal in beds 14 in. or 
more in thickness and within 3000 ft of 
surface. The major rt of the estimated 
remaining reserves of coal in Oklahoma is 
of high-volatile bituminous rank, 13 pct of 
medium-volatile bituminous rank, and 22 
pet of low-volatile bituminous rank. The 
greater part of the remaining coal reserves 
in Arkansas is of low-volatile bituminous 
rank. Joint Meeting SME Coal Division- 
AIME St. Louis Section, St. Louis, Septem- 
ber 1960. 60F301. 


Shaft Sinking and Lining in Illinois Coal 
Field by J. W. MacDonald—Review of ec 1ip- 
ment, performance, and shaft design plans 
including headframe for sinking and forms 
for lining. Comparative data for shafts 
11x20 ft and 19 ft 9 in. x 30 ft with 756-ft 
and 666-ft respective depths. Outline of ad- 
vantage from curtain wall installation with 
slip forms which warrant consideration for 
normal lining. Preliminary review of chem- 
ical grouting to stop water inflow leakage 
with Halliburton equipment and service. 
Joint Meeting SME Coal Division-AIME St. 
St. Louis, September 1960. 
60F 302. 


The Winning of Fiuorspar — Our Area's 
Most Strategic Mineral by Gill Montgomery 
and Durward C. Spees—Most of the nation's 
fluorspar has been produced from the small 
area in Southern [Illinois and Western 
Kentucky bisected by the Ohio River. It is 
presently the principal source, particularly 
of acid-grade fluorspar, inasmuch as the large 
known western deposits cannot compete with 
Mexican and European imports because of 
adverse freight and production costs. 

Since much of the Illinois reserve occurs 
as flatbedded deposits, mechanization and use 
of diesel haulage equipment permit eco- 
nomical mining practices. 

Improved flotation milling methods have 
made it possible to process hitherto non- 
commercial low-grade or tightly locked ores. 
Joint Meeting SME Coal Diwvision-AIME St. 
Louis Section, St. Louis, September 1960. 


The Adaptability of Ilineis Coal fer Use in 
the Iron and Steel Industry by Hubert E. 
Risser—The last 15 years have seen a marked 
growth in the use of [Illinois coal for 
production of metallurgical coke, primarily 
for three reasons: 1) Research and experi- 
mentation have shown that satisfactory blast 
furnace coke can be produced by proper 
blending of Illinois coal with more strongly 
coking coals. 2) Improved preparation has 
enabled [Illinois coal producers to uce 
undesirable impurities and improve the uni- 
formity of their product. 3) The combination 
of easily mined coal seams and proximity to 
market has given Illinois coal an economic 
advantage in competing in the midwestern 
market. 

Figures show that the relative economic 
advantage of Illinois coal with respect to 
mining and transportation costs and to re- 
serve position has been steadily increasing. 

Declining availability and increasing costs 
of coking coals from traditional sources will 
give further impetus to this trend. Recent 
technological trends in the steel industry 
promise to strengthen the coal industry of 
Illinois even more. Joint Meeting SME Coal 
Division-AIME St. Louis Section, St. Louis, 
September 1960. 


Meramec Mining Co.'s Pea Ridge Project by 
E. L. Bilheimer—This presentation will con- 
sist of 35 to 40 colored slides illustrating the 
progress of this enterprise from its beginning 
to the present time. Each slide will be 
identified and commented upon. Joint Meet- 
ing SME Coal Division-AIME St. Louis Sec- 
tion, St. Louis, September 1960. 
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Two 751 HYDROCONE crusHErs BINS 


es HYDROCONE CRUSHER 


TWO 6’ x 24’ DOUBLE-DECK SCREENS 


— 


TO STOCKPILES 


Superior, Hydrocone and Hydroset ore Allis-Chaimers trademarks. 


BIN 


FOUR 6'x 14 
TRIPLE-DECK 
SCREENS 


Rugged Hydroset control sets a fast pace for crushers: 


900,000 tons in 42 months! 


Crushing trap-rock is a tough assign- 
ment. A tight time schedule makes 
it even tougher for Chantilly Crushed 
Stone Company. They were award- 
ed the contract for all of the crushed 
stone — base course and concrete 
specification stone — for the new 
$75,000,000 John Foster Dulles Air- 
port just outside Washington, D. C. 

To meet production requirements, 
they had to have crushers that were 
rugged and dependable. Crushers 


Vibrating Screen 


that would provide rapid compensa- 
tion for the wear that always accom- 
panies the crushing of trap-rock. 
Crushers that would not require ex- 
tensive downtime to unload in the 
event of power failure. 

To get the job done, Chantilly 
built their plant around four Allis- 
Chalmers crushers: a 42-65 Superior 
gyratory for primary crushing, a 17- 
84 Hydrocone crusher for secondary 
crushing, and two 751 Hydrocone 
crushers for tertiary crushing. All 


Jaw Crusher 


four crushers were equipped with 
Hydroset control. 

It was F’ ydroset control that made 
compensations for wear in minutes, 
not hours...made the quick changes 
in product size from base course to 
concrete specs. 

Ask your A-C representative 
about the rugged flexibility of A-C 
crushers equipped with Hydroset 
control. Or write Allis-Chalmers, 
Industrial Equipment Division, 
Milwaukee 1, Wisconsin. A-1336 


Grinding Mill Kiln 
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ADVERSE GRADE OUT OF PIT IS 6 10 10% 


—but DW20G averages 4-minute cycles on 1-mile round-trip haul! 


This Cat DW20G-456B rig is one of four used by the 
Vitro Minerals Corp. to strip overburden from uranium 
ore near Riverton, Wyoming. Notice the adverse grade 
of 6 to 10% out of the pit. Even under such unfavor- 
able conditions, this unit makes a mile round trip in 
4-minute cycles with an 18-yard payload of sand with 
high clay content—up to 270 yards an hour. 


Here is just one of hundreds of examples where the 
power, speed and stamina built into the DW20G pay 
off on the job. You can count on it for high, steady 
production day in and day out. 


With 345 horsepower stepping up rimpull 12%, the 
DW20G travels up to 20% faster than the previous 
model—even with the greater load capacity (19.5 cu. 
yd. struck) of the new 456B LOWBOWL Scraper. 


Caterpillar SynchroTouch Transmission Control is 
optional—the operator simply dials the speed he wants. 
Split-second, touch-and-go response cuts cycle time— 
brings in more payloads per hour. 


Call your Caterpillar Dealer and get the whole story 
on how the tough, dependable DW20G can step up 
production and profits on your jobs! 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


CATERPILLAR 


Caterpiliar snd Cat are Registered Trademarks of Caterpi!ia: Tractor Co. 


_ REPORT FROM VITRO MINERALS CORP., RIVERTON, WYOMING ‘Ee 5 
\ owest 
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Permanent Ceramic Magnet 
Separator 


Stearns Magnetic Products has re- 
ported the first permanent ceramic 
magnet wet drum separator designed 
especially for cobbing applications 
in the concentration of magnetite 
and reduced hematite ores. The 


double-drum concurrent style units 
feature non-magnetic, corrosion- 
proof stainless steel feed boxes and 
collection tanks as well as a special 
wear-resistant cylinder material. 
The separators have 36-in. diam cyl- 
inders with 24-in., 36-in., 48-in., 
60-in., or 72-in. widths. Circle No. 1. 


Explosives for Seismic Exploration 
American Cyanamid Co. has devel- 
oped two new explosives to assist 
seismic explorations. “Cyamon S” 
nitro-carbo-nitrate blasting agent, 
and “Cyamon S” primer are avail- 
able in 1-lb capacity threaded metal 
containers which can be easily 
coupled for column loads. The 
primer container has a recessed well 
capable of accommodating any seis- 
mic cap now available. Circle No. 2. 


Shuttle Car 


Goodman Mfg. Co. has developed its 
AC shuttle car for use in metallic, 
non-metallic, and coal mining. With 
a basic height of 44 in. or 49 in. and 
a width of 96 in. or 106 in., the car 
can transport 13 tons of rock or 10 
tons of coal with an increase possible 
through use of added sideboards. 
The unit has an 11%-in. ground 
clearance, is powered by an 80-hp 
traction motor permitting two-speed 
operation (24% mph or 5 mph), and 
has a 26-hp motor to power a me- 
chanical conveyor drive and hy- 
draulic system. Circle No. 3. 


MANUFACTURERS NEWS 


/ / 
; NEWS / EQUIPMENT / CATALOGS 


/ 
Yieldable Arches 


Yieldable steel arches of special 
quality mine steel, designed to resist 
extensive ground pressures in mines 
where openings are maintained with- 
in fixed limits, are now being mar- 
keted by Commercial Shearing and 
Stamping Co. called Commercial 
T-H yieldable arches, they are fab- 
ricated to specific patterns and are 
available in seven sizes from 3-in, to 
7-in. widths. A friction contact area 
confined to specially designed flanges 
and side webs provides efficient, 
trouble-free yielding. As a result, the 
company reports, no friction exists 
between horizontal webs, thereby 
eliminating buckling under excessive 
pressure. Circle No. 4. 


Centrifugal Separator 

The Superfine Whirlwind Centrifu- 
gal Selector, previously only custom- 
engineered, is now commercially 
available from Sturtevant Mill Co. 


Developed for recovering micron- 
sized fines difficult or impossible to 
classify with standard air separa- 
tors, the new units are now manu- 
factured with 3-ft and 6-ft diam. 
The selector may be used alone, in 
closed circuit with grinding mills, or 
with existing separators. The unit 
is reported to provide a greater cen- 
trifugal effect for initial separation 
than is normally utilized. Circle 
No. 5. 
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Roof Bolting Machine 


One-man operation and high ma- 
neuverability feature the LRB Roof 
Bolting Machine developed by the 
Long-Airdox Co. for use in coal 
mining. The unit has a 27-in. height, 
40-in. width, and 108-in. length. De- 
signed with variable drilling speed 
for different types of material, the 


unit can drill and set a bolt in 65 
sec and be repositioned in 25 sec. 
Capable of operating at the work- 
ing face, the machine can also be 
furnished with a hydraulic face drill 
to permit simultaneous roof bolting 
and face drilling. Circle No. 6. 


Heavy Duty Conveyor Belting 
The Goodyear Tire & Rubber Co. 
has introduced a woven carcass rub- 
ber conveyor belt which is reported 
to withstand abuse far beyond con- 
ventional ply-type belting. Designed 
for long life in hard-rock mining 
operations, the belt features a car- 
cass of interlocked nylon-reinforced 
cotton yarn. Described as having ten 
times the rip resistance of conven- 
tional cotton duck belts and three 
times that of cotton-nylon ply belts 
of comparable strength, the belt offers 
unusual resistance to cover separa- 
tion because of built-in protection 
against internal ruptures resulting 
from trapped lumps and excessive 
pulley build-up. Circle No. 7. 


Skid-Base Crusher 


McLanahan and Stone Corp. has 
put its Black Diamond single-roll 
crusher on heavy duty skids, per- 
mitting the unit to be easily moved 
in following underground mining 
operations. The unit has a 22 x 7-ft 
skid base, a 100-hp motor, and a 
36 x 48-in. crusher. The design in- 
cludes split frames on the crusher 
and skid to allow entry through very 
narrow vertical shafts. Circle No. 8. 
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NEW PEAK 


in 
PAYLOAD!! 


at the Mie 
Convention this Octobe, 
BSEDT is the company's contri- 
Vbution to the mining in . its 
> payload is 95 tons. 


This tractor-trailer, the 7OEDT, is a 
70 ton hauler that has established en- 
viable performance records in a num- 
ber of mines in recent years. 


trailer. It ‘Whiz KW-DART'S popular 
25SL as a | its enthusiastic 
approval by mining pperators fostered 
development of units. 


KW-DART CLIMAXES 57 YEARS 
OF ENGINEERING WITH THREE 
HIGH CAPACITY TRACTOR - TRAILERS 


A new concept in heavy duty haulage was 
born with KW-DART’S tractor-trailer design. 
It enables moving greater tonnages with 
negligible sacrifice of maneuverability and 
without added horsepower. 


These tractor-trailer combinations utilize 
KW-DART’S proved components, engineered 
to your job. 


1301 North Manchester Traffieway * Kansas City 41, Missouri, U.S.A. 


50EDY garries 50 tons as a tractor- 
| 


(21) VIBRATING SCREEN AND 
HEATER: A four-page leaflet issued 
by The Deister Concentrator Co. Inc. 
describes the Leahy Model E vibrat- 
ing screen with “FlexElex” heater 
and lists the features which make 
possible fast and efficient sizing of 
damp and sticky materials that blind 
conventional unheated screens. The 
screen offers differential motion 
which keeps meshes clear of inter- 
mediate size wedging particles, and 
the heater keeps the screen wires 
warm and dry for uninterrupted 
high production. 


(22) DUAL-HITCH BUCKETS: Page 
Engineering Co. has released bro- 
chure No. DH-360 describing its 
new dual-hitch automatic dragline 
bucket. The two-color, six-page 
booklet shows the bucket in action 
and illustrates its many outstanding 
features including instant uniform 
digging action, greater digging con- 
trol, and increased yardage. 

(23) ORE BALL MILL: A single- 
page, illustrated process application 
sheet (12-1) has been issued by 
Bailey Meter Co., which describes 
the operation of a Bailey ore ball 
mill and classifier control. A basic 
diagram of a control system is in- 
cluded to illustrate how application 
of the system increases grinding 
efficiency, improves metal recovery, 
decreases variations in flow to flota- 
tion, controls grade of concentrate 
and reduces labor. System compo- 
nents are also listed and described. 


(24) DETONATING FUSE: A 72- 
page pocket-size catalog and man- 
ual describing the Primacord Deton- 
ating Fuse has been issued by The 
Ensign-Bickford Co. The catalog sec- 
tion covers the six standard brands 
of detonating fuse for commercial 
blasting manufactured by the com- 
pany, and the manual illustrates and 
describes approved operations in 
priming, loading, and hooking up 
Primacord for instantaneous and de- 
layed firing. The text covers use of 
detonating fuse in mining, stripping, 
quarrying, and construction work. 


mail this 
post card for more 
information 
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(25) SANDHOG EQUIPMENT: Bul- 
he No. 23, a four-page illustrated 


well as many types of tunnel cars 


SPECIFICATIONS: A bulletin cov- 
ering 1960 revised specifications for 
testing sieves embodied in the new 
ASTM specification, as well as spec- 
ifications being proposed as interna- 
tional standards, has been issued by 
The W. S. Tyler Co. The eight-page 
illustrated booklet, No. 608, also de- 
scribes testing sieves made to the 
new specifications plus other Tyler 
laboratory equipment. 


(27) CUTTER BITS: A bulletin de- 
scribing its complete line of cutter 
bits has been issued by Austin Pow- 
der Co. It lists applications for 9 
models in 2 series and discusses ad- 
vantages of each. 


(28) CRADLE IDLER AND BELT 
CONVEYOR: An impressive presen- 
tation from McNally Pittsburgh Mfg. 
Corp. gives complete information on 
its cradle idler and belt conveyor. 
This 18-page, profusely illustrated 
brochure (No. 660) contains de- 
scriptions, photographs, dimensional 
drawings, and capacity tables of the 
cradle idler, idler H-frames, and belt 
conveyor. Information is given on 
the use of these belt conveyors for 
underground material handling. Also 
included is a description of pre-en- 
sections. 


Mining Engineering 


29 West 39th St. 


(29) ROCK CRUSHER: An attrac- 
tive four-page, two-color bulletin 
describing the new Pulvo-Matic, a 
rock crusher with only one moving 
part, has been issued by The Frog, 
Switch & Mfg. Co. The booklet 
notes the advantages of this crusher 
operating on the principle of ap- 
plying direct impact action plus 
centrifugal force. The amount of the 
impact depends entirely on the ro- 
tating speed of the cage; thus the 
higher the cage rpm, the finer the 
aggregate. These factors are easily 
and accurately controlled in this 
unit. Illustrations, diagrams, and 
specifications for three crusher sizes 
are included. 


(30) FLOTATION MACHINE: An 
eight-page booklet (bulletin F5-B23) 
recently issued by WEMCO, a di- 
vision of Western Machinery Co., 
describes and illustrates the princi- 
ple of the flotation process for se- 
lectively separating finely divided 
mineral particles. It also deals with 
the design, construction, and operat- 
ing characteristics of WEMCO-Fag- 
ergren flotation cells. 


(31) CORE DRILL APPARATUS: 
The Acker Presidenté, a new core 
drill rig designed for rugged field 
service, very deep core drilling and 
versatile operation is described in a 
six-page illustrated folder recently 
published by Soiltest Inc. The folder 
(bulletin No. 31) fully describes the 
rig’s many special features includ- 
ing the hydraulic drill head, oc- 
tagonal spindle, automatic chuck, 
and hoists and sealed hydraulic cir- 
cuit. Related accessories such as line 
masts, water pumps, diamond bits, 
and core barrels are also detailed. 


(32) CONTROL CENTER: General 
Electric has issued four-page bulle- 
tin GED-4152 detailing the latest 
significant achievements in motor 
control centers. Some of the 40 new 
features incorporated in the control 
centers are pictured, including the 
positive unit guidance system, iso- 
lated wire trough, and unique 


New York 18, N. Y. 
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man locks, muck locks, tunnel 

; shields, air locks and lock doors, 
ee sued by Mayo Tunnel & Mine Equip- ; 
a ment. The Scott tunnel excavator, 

which the company manufactures, is 
(26) REVISED TESTING SIEVE 

oe sliding covers. 


(33) GAS CHROMATOGRAPHY: 
Armour Industrial Chemical Co. has 
issued a catalog of 30 neo-fats show- 
ing specifications and composition 
under gas chromatography. The com- 
pany is reported to be the first pro- 
ducer of fatty acids to adopt the use 
of gas chromatography analysis to 
determine product compositions as 
an aid in closer control of strict 
specification processing. 


(34) ROTATING DISCS: Four-page 
bulletin No. 247, covering the com- 
pany’s standard line of rotating discs 
for pelletizing or mixing such mate- 
rials as ore fines, phosphates, ce- 
ramic clays, fly ash and oxides, has 
been published by Dravo Corp. Of 
interest to the mining, aggregate and 
coal industries, the leaflet cites de- 
sign features and advantages of the 
discs which range in diam from 39 
in. to 16 ft. 5 in. Stressed are the 
classifying action of the disc in pro- 
ducing pellets of uniform size; the 
high output of the disc through con- 
tinuous operation; the easy adjust- 
atility of plows, pan angle, and ro- 
tating speed; the high quality of 
pellets produced; and the low over- 
all cost per ton of output. 


(35) BELT SLINGS: The Wire Rope 
Div. of Jones & Laughlin Steel Corp. 
has issued a folder describing its new 
line of “Safety-Weave” synthetic 
web belt slings. The brochure con- 
tains useful information about both 
Nylon and Dacron slings including 
data showing their resistance to all 
common agents. Charts are supplied 
which list dimensions and capacities 
of slings in vertical, choker, and 
basket applications. 


(36) LIQUID FEEDER: Bulletin No. 
606 describing a new liquid feeder 
has been released by The Clarkson 
Co. The model is designed for con- 
trolled feeding of sulfuric acid and 
other corrosive liquids. Adjustable 
from a few drops per minute to 764 
gal per day, the feeder is adaptable 
to either remote, manual or auto- 
matic control. 


(37) BELTING: The Boston Woven 
Hose & Rubber Div. of American 
Biltrite Rubber Co. recently issued a 
36-page catalog giving complete 
specifications and information on the 
company’s full line of conveyor, el- 
evator, and transmission belting. 
In addition to the detailed data, 
cross-section illustrations show the 
construction of each belt. One sec- 
tion of the catalog is devoted to 
helpful tables dealing with belt 
weights, belt gauges, fabrics, and 
belt recommendations. 


(38) FITTINGS AND FLANGES: 
The Tubular Products Div. of Bab- 
cock & Wilcox Co. has published an 
eight-page booklet, FB-502A, on 
seamless welding fittings and flanges 
available in carbon, alloy, and stain- 
less steels. The brochure includes 
charts of standard sizes and sched- 
ules according to ASA B36.10 and 
ASA B36.19, and also contains a com- 
prehensive breakdown of dimen- 
sional tolerances, illustrations of the 
most commonly produced fittings 
and flanges, and a chart of the sizes 
and types available. 


(39) CENTRIFUGAL PUMPS: Bul- 
letin 105-V, a flyer from Aurora 
Pump Div. of The New York Air 
Brake Co., illustrates and describes 
the line of verticle single-stage split 
case centrifugal pumps recently in- 
troduced by the company. These 
pumps retain the characteristics and 
performance features of the horizon- 
tal split case line and are reported 
to be ideal for applications where 
extreme compactness is important. 


(40) AIR FILTERS: An eight-page 
catalog recently issued by King En- 
gineering Corp. describes its line of 
compressed air filters designed to re- 
move practically 100 pct of the en- 
trained dirt, oil, and water from the 
air and to operate normally for 
months without maintenance. The 
catalog includes photographs and 
diagrams of individual models, spec- 
ification charts, and maximum per- 
missible flow rate graphs. 
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(41) SEMI-AUTOMATED WEIGH- 
ING SYSTEM: A leafiet issued by 
The Exact Weight Scale Co. tells 
how, by combining scales with 
calculators and other equipment 
through use of a binary code, a new 
low cost semi-automated weighing 
system for process, quality, and cost 
control can be achieved. Applications 
of the basic weight classification sys- 
tem may be limited to simple samp]- 
ing techniques or extended to pro- 
vide closed loop feedback controls 
for sorting and separating products 
into weight groups while simultane- 
ously recording and counting. 


(42) DRILLING EQUIPMENT: To 
introduce its new series of drilling 
equipment for practically every 
phase of mining, Chicago Pneumatic 
Tool Co. has issued a 16-page, illus- 
trated booklet, SP-3286. Equipment 
covered includes crawler-mounted 
rotary drill rigs, in-hole percussion 
drills, air-blast bits, and easy han- 
dling demolition tools. Specification 
charts are included. 


(43) EXCAVATOR: Bulletin No. 
L-1083, “Shaft Mucking with the 
630,” issued by The Eimco Corp., is 
filled with case histories, actual op- 
erational results, and economies re- 
ported by some of the world’s major 
companies and contractors using this 
excavator. The eight-page bulletin 
includes pictures of the 630 exca- 
vator in operation in the U.S. and in 
South Africa. Also included are the 
best proven methods for mucking 
with the 630, lifting and lowering it 
into shafts, and sinking tubs or 
buckets. 


(44) REVOLVER FEEDERS: Re- 
volver feeders (blow-through type) 
designed for feeding dry, pulverized, 
and granular materials into high- 
pressure pneumatic conveying sys- 
tems with small diam lines are de- 
scribed and illustrated in two-page 
bulletin F-9, recently published by 
Fuller Co. Dimensional drawings 
and specifications for all sizes of re- 
volver feeders are included. Eight 
key dimensions are listed for each 
model plus drive motor specifica- 
tions, line size, and weight. 


(45) LABORATORY PRECISION 
BALANCE: The Exact Weight Scale 
Co. recently issued a bulletin de- 
scribing and illustrating its Series K 
general purpose high speed preci- 
sion balances designed for small ca- 
pacity industrial weighing opera- 
tions of all types. Bulletin 3414 in- 
cludes complete specifications and 
operating instructions. 
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TTHIS 1s MARION QUALITY Let's tace it. After all the advertising 


claims...after the paper work...the cost-and-profit-per-ton analyses...the final acid test takes 
place here—on the job. So, let’s take a look at Marion Quality in action. The job: A huge dam 
project. The machines: Four Marion excavators with a total dipper capacity of 48 cubic yards. 
The performance record: MORE DIRT WAS MOVED (BY THE LOAD AND HAUL 
METHOD) THAN ON ANY OTHER SINGLE EARTHWORKS JOB ANY PLACE 
IN THE WORLD IN A 24-HOUR PERIOD BY ONE CONTRACTOR! It only proves 
one inescapable fact. There is a difference between promising — and — delivering bigger 
profit margins. And that’s true whether you’re interested in high output, such as this 
construction job demands, or sustained performance on a low cost per ton basis in the copper 
and iron ore countries. We have the performance figures to back up both. Marion 
Power Shovel Company, Marion, Ohio. A Division of Universal Marion Corporation. 


MARION | 


- 


> 
€ 


{ 
| 


These rigs come 


THE LRD-2 


Here’s a highly portable blasthole 
drill for making hole up to 41% inches 
as deep as 30 feet... equipped for 
either positive-drive rotary drilling or 
powerful down-the-hole percussive 
drilling. 


What’s more, the LRD-2 is completely 
self-contained . . , and economically 
priced, too! 


The entire unit is easily handled by 
one man. Controls are conveniently 
grouped at an operator’s station located 
alongside the drilling area. The unit 
can be moved, leveling jacks hydrau- 
licaily set, boom hydraulically raised, 
drill pipe and bits connected, and hole 
started — all with a few non-fatiguing 
motions. 


Powerful direct mechanical drive keeps 
the rotary table turning — won’t bog 
down or lose torque under rough going 
like air or hydraulic driven units — 
eats through tough rock formations 
under 10,000 Ibs. pulldown pressure at 
speeds from 40 to 250 rpm. If neces- 
sary, a hard-hitting down-the-hole drill 
can quickly be substituted for the rotary 
bit to drill extremely hard rock for- 
mations. A Le Roi 25 hp two-stage air 


on tires or tracks! 


compressor provides ample air for 
powering the down-the-hole drill and 
cleaning out hole... or is available in 
single-stage where only rotary drilling 
is necessary. 

The self-propelled LRD-2 is available 
either on crawler or tire mounting and 
with either gasoline or diesel power 
unit. A whole list of extra equipment 
is available to ease or speed drilling, 
including lights for night-time opera- 
tion, a mounted bit grinder, air hoist, 
breakout tongs, water injection system, 
etc. . . . all detailed in Specification 
Sheet AT-146. Write for your copy. 
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rotary blasthole 


THE LRD-3 


Here’s the big rig . . . completely self- 
contained for putting down hole as 
large as 7% in. to 100 ft. depth! 


The LRD-3 is available with either 
crawler or truck mounting. An enclosed 
cab can be furnished to provide all- 
weather protection for the operator 
while drilling. All controls are con- 
veniently grouped for easy operation 
and good visibility. 

The traveling head design of the LRD-3 
provides positive mechanical power 
without excessive torque loss under 
heavy pulldown, and permits easy 
control in making up and breaking 
down drill-rod. Every function of the 
unit is designed to speed productive 
drilling and keep the operator making 
hole. Leveling, raising the mast, and 
even the automatic drill pipe magazine 
are hydraulically controlled for speedy 
operation. A powerful dust collector 
traps cuttings and blows them well 
away from the unit. 

An extra-sturdy 4-speed chain-hydrau- 
lic pulldown puts up to 30,000 Ibs. of 
pressure on the bit of the LRD-3. A 
rugged dual-range transmission pro- 
vides rotary speeds from 9 to 168 rpm 
in a selection of 10 forward and 2 
reverse speeds. 

Where needed, the rotary bit can be 
quickly changed for a powerful down- 
the-hole drill. A Le Roi 100 hp dual- 
manifold air compressor provides 
plenty of 100 psi air for punching 
through tough rock with the down-the- 
hole drill, or it can be set to deliver 
625 cfm of 40 psi air for fast, efficient 
removal of cuttings in rotary operation. 
The LRD-3 comes complete with a 
hydraulically operated magazine with 
capacity for four 20 ft. drill pipes, and 
can be equipped with optional conven- 
ience equipment similar to the LRD-2. 
Specification Sheet AT-147 describes 
the unit in detail, with complete spec 
information. Send for a copy. 


for 
rotary 
or 
down-the-hole 
drilling 


division of Westinghouse Air Brake Co. 
Sidney, Ohio 


dril 
1 th 4 NY 
} 
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Total grinding costs are 
lower with CF eI grinding | 
balls and rods 


Grinding Balls and Rods have a direct bearing 
on major grinding costs — mill throughput 
and power consumption. The use of CF&l 
Grinding Balls and Rods will actually in- 
crease your mill throughput, lowering power 
consumption per ton of material ground. 
This is a result of the microstructure of the 
high quality steel made and used by CFal. 


CFal Grinding Balls have the balance of 
hardness and toughness that provides proper 
wear and impact resistance. In addition, their 


excellent abrasion resistance permits them to 
wear evenly and retain their original shape. 


CFal Grinding Rods—through controlled 
mill chemistry techniques — have excellent 
wearing properties, resisting bending and 
premature breakage. 


All these factors contribute to more efficient 
grinding, higher throughput...lower grind- 
ing costs. For the complete story on the ad- 
vantages of CFal Grinding Balls and Rods, 
contact your loca] CFal sales office. 


Other CF&! Steel Products for The Mining Industry 
CF&I Industrial Screens + CF&I-Wickwire Rope Grader Blades 
CF&I Mine Rail and Accessories * CF&! Rock Bolts and Realock Metallic Fabric 


MINING PRODUCTS 


THE COLORADO FUEL AND IRON CORPORATION 


In the West: THE COLORADO FUEL AND IRON CORPORATION — Albuquerque * Amarillo * Billings * Boise * Butte * Denver * El Paso * Ft. Worth * Houston 
Kansas City * Lincoln * Los Angeles * Oakland * Oklahoma City * Phoenix * Portland * Pueblo * Salt Lake City * San Leandro * Seattle * Spokane * Wichita 
In the East: WICKWIRE SPENCER STEEL DIVISION — Atlanta * Boston * Buffalo * Chicago * Detroit * New Orleans * New York * Philadelphia 
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To Develop Big Asbestos Orebody in Newfoundland 


The Canadian subsidiary of Johns-Manville Corp. announced plans for joining 
three other companies in the development of a 22-million-ton asbestos orebody 
in northern Newfoundland. Canadian Johns-Manville Co. Ltd. will invest about 
half the $18 million cost involved. The remainder will be shared by investor 
group Patino of Canada Ltd. and European asbestos consumers Amet Corp. Inc. 
and Financiere Belge de L’Asbest-Ciment S. A. The decision to develop the prop- 
erty culminates two years of test drilling. Construction will include crushing 
facilities, fiber mill, storage and service buildings, a road from mine site to water- 
front, and a loading dock. Asbestos fiber output is scheduled to begin by mid- 
1963. The orebody is one of several located in the Baie Verte region of the Bur- 
lington Peninsula. Mineral rights are held by Advocate Mines Ltd. through a con- 
cession granted by the Newfoundland government in 1955. 


$2 Million Columbium Ore Mill Slated 


Following the development of an economical milling process for its columbium 
ore deposits, St. Lawrence Columbium & Metals Corp. has begun building a $2 
million concentrator. Output from large open pit deposits on a site at Oka, about 
20 miles west of Montreal, will be treated at an initial rate of 500 tpd of ore, be- 
ginning in July 1961. With increased demand, concentrator capacity can be 
stepped up to 4000 tpd. 


Texas Gulf Sulphur to Build Potash Plant 


Firming up plans announced on this page last month, Texas Gulf Sulphur Co. 
said it will begin construction immediately on a new $25-million potash mining 
and processing plant in southeastern Utah. The new plant, scheduled to be in 
production by about the end of 1962, is designed to produce more than a million 
tons of muriate potash, and would make Texas Gulf the largest potash producer 
in the country, the company said. Ore from the deposit at Cane Creek, near Moab, 
has an average potassium oxide content exceeding 25 pct and is free from clay, 
simplifying desliming in processing. By the end of 1963, the company stated, com- 
mercial output capacity of the new plant may be raised to more than 1.5 million 
tons annually. 


Merger Planned by Reynolds Metals and Tilo Roofing 


Substantially completed merger arrangements have been set between Reynolds 
Metals Co. and Tilo Roofing Co., a producer and distributor of asbestos and as- 
phalt building materials. The agreement, which still requires approval of direc- 
tors and stockholders of both companies, would reinforce Reynolds activity in the 
building products field . . .. Reynolds has also been engaged in development, with 
Reed Roller Bit Co., of aluminum pipe for oil field drilling. Still under test, the 
pipe will cost more than steel pipe but its light weight will allow rigs to lift 
longer strings. 


Glen Alden Buys Assets of Hudson Coal 


Glen Alden Corp. acquired the operating assets of Hudson Coal Co., Scranton, 
Pa. for-an undisclosed price and said the company would become a wholly owned 
subsidiary. 


REPORTER 
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Inco to Expand Iron Ore Plant at Copper Cliff 


International Nickel Co. of Canada Ltd. has announced that it is starting im- 
mediately on a program to triple the capacity of its iron ore recovery unit at 
Copper Cliff, Ont. By using a process successfully tested in the existing plant, 
the expanded facility will treat 1.29 million tons annually of nickeliferous pyr- 
rhotite high in iron content. H. S. Wingate, chairman, said the process involves 
“the removal of nickel by atmospheric pressure leaching in high capacity units 
of novel design. The diversion of this large quantity of pyrrhotite to the ex- 
panded iron ore recovery plant will effect a 40 pct decrease in the tonnage of 
material which would otherwise have to be handled by the nickel section of the 
Copper Cliff smelter. The change in practice in the nickel smelter,” he said, “will 
result in important smelting economies and provide a basis for further major 
advance in nickel extractive metallurgy.” Output capacity of the iron ore re- 
covery plant will be raised to 900,000 tons of pellet concentrate yearly, from the 
present 300,000 tons. The expanded plant is scheduled to be in full operation in 
1963. Of the total estimated required capital outlay of $50 million, $10 million 
will be spent in 1961. 


Plan Geophysical Survey of Surinam 


Surinam, large bauxite producer, will undergo geophysical survey for other 
mineral resources under a $1.5 million loan granted by the World Bank. 


Early End to Great Lakes Ore Shipping Season 


The reduced rate of steel production, combined with higher industry consump- 
tion of scrap iron and foreign-produced ore has caused an early waning of iron 
ore shipments on the Great Lakes. Almost half the working vessels were idled by 
November 1, and virtually all were expected to be laid up by mid-November. 
Last year the boats were working almost as late as January to build up stocks 
depleted by the steel strike. This season ore inventories are running high—Oc- 
tober 1 stocks totaled some 74,130,000 tons, compared with about 60,553,000 tons 
on the same date in 1959. 


Power Contract Signed for Montana Project 


The big steel plant projected at Anaconda, Mont., by Webb & Knapp Strategic 
Corp. will be supplied with up to 120,000 kw of electric power by Bonneville 
Power Administration under terms of a contract signed with the Federal Gov- 
erment. Intended to convert the iron content of some 40 million tons of copper 
slag to steel, the plant will have an annual capacity of 350,000 tons. 


National Lead and Bunker Hill Sign Sales Agreement 


National Lead Co. and Bunker Hill Co. announced execution of a contract effec- 
tive January 1, 1961, under which National Lead will purchase Bunker Hill pri- 
mary lead, special high grade zinc, and cadmium. The agreement covers all pro- 
duction of these metals at Bunker Hill’s Kellogg, Idaho, facilities, except for that 
required by its Fabricating and Chemical Divisions and for calking lead. 
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YOUR 


PROCESS 


BECOMES 


PRODUCTION 


WITH STEARNS-ROGER 


The plant that will effectively and 
economically implement your chem- 
ical or metallurgical process is one 
designed, engineered, erected, 
equipped and tested by Stearns- 
Roger engineers. Our service can 
save you months of lost time getting 
into production and avoiding trial 
and error in bringing operations up 
to design capacity. For over half a 
century Stearns-Roger plants have 
been known as the best that the 
technical skills can produce. When 
you begin to plan facilities, consult 
Stearns-Roger. | 


P.O. Box 5888 — Denver 17, Colorado 
DENVER * HOUSTON * SALT LAKE CITY 
Stearns-Roger Engineering Co., Ltd., Calgary 


ENGINEERS +» CONSTRUCTORS 
MANUFACTURERS 


¥ 

| 
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1,000,000 


POUNDS OF TRAYLOR ENGINEERING! 


TRAYLOR 


world's largest manufacturer 

of 6O” gyratory crushers de- 

5 signed and bulit this giant for 


| installation In Peru. 


The Southern Peru Copper Corpora- 
tion called on Traylor-made ECONO- 


ph MY, EFFICIENCY, AND CAPACITY 
i ' to handle the tremendous crushing 


a 26 workload at its new plant in Toque- 
years pala, Peru. 
_ Drawing shows Traylor 60” gyratory 


crusher operation: 


as 1. 100-ton crane with 25-ton auxiliary hook and 
7 + operator's cab 
. = 43-cu. yd. side-dump mine car 
. 20-ton crane with rock hook 
. Mantle storage 
18 x 22-ft. removable hatch 
. 60-in. Traylor gyratory primary crusher 
. Hydraulic hoist, 14-ft. lift, 25-ton capacity 
. Two 72-in. pan feeders 
. Two 54-in. chain-belt conveyors 
. Electrical control panel 
. 8-in. grizzly 
. 2-in. plate liners 


. Dead-bed areas 
14. Air filter dust removal unit 


| 

93 

' 


. Other Traylor Crushers made for 
Sette --5 primary, secondary or fine reductions. 


7 Write today outlining your crushing 
1 - / requirements and let Traylor’s en- 
/ gineers make recommendations... 

; or ask for Bulletin No. 1126. 


TRAYLOR ENGINEERING & MANUFACTURING 
DIVISION OF FULLER COMPANY 
1554 Mill Street 


Sales Offices: New York, Chicago, Son Francisco 
Canadian Canadian Vickers, Ltd., Montreal, P. Q. 
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Pre-Engineering by KAISER ENGINEERS 
answers basic plant expansion questions... 


a’ 


Raw Mate rials ? Your final decision to expand or build results from 


a series of important individual decisions. Raw material availability is one of them. Independent 
analysis of all aspects of your proposed program is the Pre-Engineering service offered by Kaiser 
Engineers. In addition, KE is an experienced designer and builder of all types of facilities for 
the Minerals industry. From Pre-Engineering through design and construction Kaiser Engineers 


provides complete one-company service and ingenuity based on years of experience. 


- 
KAISER ENGINEERS 
Oakland 12, Calif. — Chicago, New York, Pittsburgh, Washington, D.C. 


Accra, Buenos Aires, Montreal, New Delhi, Rio de Janeiro, Sydney, Vancouver, Zurich 6231-™ 


é 


More proof that... 


> 


AMSCO HELPS YOU 
~HANDLE MORE TONS Where equipment works 
PER DOLLAR mainly in rock... subject to 
severe abrasion and shock... 
Here's the way 
AMSCO users talk... 


“BEST BUCKET 
AND BACKHOE 
EVER PUT OUT’# 


That’s operator language from experienced users 
of Amsco equipment at Ashbach Construction 
Co., St. Paul, Minnesota. Chuck Weinke, Shop 
Superintendent... Ray Reichow, foreman, and 
Elmer Ahblschlager, shovel operator .. . all agree 
that Amsco dippers, backhoe buckets and dipper 
teeth are the best they’ve ever used. 


Ashbach does highway, bridge and dam con- 
struction throughout the U. S. Much of its work 
is in rock, so the firm is specially equipped to 
handle jobs involving severe abrasion and shock. 
And that’s where Amsco shines! 

Chuck Weinke, shop superintendent sums it 
up this way: “The reason we use Amsco products 
is the long life of the bucket and easier applica- 
tion in welding the teeth. There is so little main- 
tenance in comparison to competitive makes.” 


Let us give you the service life story on Amsco 
Manganese Steel Dippers, Backhoe Buckets and 
Dipper Teeth. Contact your Amsco representa- 
tive, or write us direct for technical bulletins. 


*Trade Mark Registered 


AMSCO 


American Manganese Steel Division + Chicago Heights, I!!. 
Other plants in: Denver + Los Angeles + New Castle, Deleware + Oakland, California + St. Louis 
Welding products distributed by Canadian Liquid Air Co., Ltd. 


4 
| 
Gat 
are retipped with repointer bors OMPANY 
welded on with Amsco Nicro Mang and hard fated 
_ with Amsco #20 electrodes. This combination pro- 
Srenger welds, less cracking and longer wear. 


Ashbach Construction Co. shovel, equipped with 
Amsco Backhoe Bucket, on a road construction job 
at Fort Snelling, Minnesota. Note rocky terrain. 


Russell J. Masters, left, and Elmer Ahischlager, shovel 
operator, checking the Amsco teeth on an Amsco Dipper. 


‘ 
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SECTION GOALS TO GO 


Amounts Still to Be Raised by Various Sections to Attain Goals and 
Percentage of Section Members That Have So Far Contributed (Nov. 1960): 


Section Pct Amount Section Pct Amount 

New York 30 $14,801 Hobbs Petroleum 20 $852 
Chicago 10 7,164 East Tennessee 12 819 
Oklahoma City 2 5,746 Upper Peninsulo 40 714 
Southwest Texas 16 $5,394 South Plains 38 699 
Mid-Continent 34 5,037 Carolinas 4 685 
Dallas 33 4,08 Connecticut 24 664 
North Texas 1 3,915 Four Corners 24 660 
Permian Basin 27 3,556 California Coastal 10 655 
Colorado 9 3,050 Colorado Plateau 23 643 
Central Appalachian 7 2,770 Billings Petroleum 54 635 
Evangeline 5 2,764 udson-Mohawk 34 567 
Delta 33 2,752 ton 37 561 
Ilinois Basin 5 2,700 Wisconsin 19 553 
Balcones 7 2,649 Spindletop 4) 521 
Detroit 9 2,490 Arkansas 13 506 
Southern California 13 2,437 Utah Coal 4 480 
Southeast 20 2,366 Wyoming Mining & Metals 18 480 
Denver Petroleum 31 2,227 Niagora Frontier 20 457 
Nevada 4 2,175 Snyder 34 435 
Washington, D.C. 26 2,068 Kansas 25 421 
San Joaquin Valley 12 2,035 Williston Basin 32 420 
Columbia 19 1,968 Lou-Ark 45 415 
Wyoming Petroleum 27 1,823 Northern Oklahoma 0 375 
Los Angeles in 22 1,724 ska 5 329 
Cleveland 4 1,493 St. Louis 12 286 
El Paso 22 1,287 Mississippi 59 266 
West Central Texas 40 1,271 Rosewell Petroleum 46 250 
North Pacific 20 1,215 Southwestern Alaska 42 243 
Appalachian Petroleum 31 1,060 Southwestern New Mexico 36 200 
Great Bend 15 1,020 Black Hills 35 72 
Adirondack 26 879 Upper Mississippi Valley 48 = 
Central New Mexico 4 863 Eost Texas 52 


Of the Sections that have attained their goals, the following list shows the 
percentage of members that have contributed: 


Section Percent Section Percent 
Oregon 58 Ohio Valley 277 
New ne York Petroleum 23 Gulf Coast 59 
Uranium 4) Minnesota _— 
Pennsylvania Anthracite 42 Panhandle 72 
Hugoton 76 San Francisco 16 
Valley 44 

ta 


25 
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Our Faces 
re 
Still Red! 


The most ambitious joint activity 
of the engineering profession is ap- 
proaching completion. Construction 
of the new United Engineering Cen- 
ter is proceeding rapidly. The indus- 
try drive to raise funds for this Cen- 
ter has produced approximately $5 
million dollars. Voluntary contribu- 
tions from members of all participat- 
ing engineering societies exceed $3 


UNITED ENGINEERING CENTER BUILDING 
FUND CAMPAIGN 
- 250— — 250% 
33 
-2 200— — 200% 
4 
t ere Your section ofan 
ai 
 100— 3 —100%e OF QUOTA @ —A DOT INDICATES STANDING 
? j | ON OCT. 1959 
< 2 <0 2 Sax 252 a 


Tri-State 49 Pittsburgh 29 
Utah | Fort Worth 56 
Florida 22 
; Arizona 40 Average 19 Sections 43 i 
350— — 350% 
> 
= 


million. BUT—almost $1 million re- 
mains to be pledged. It is hoped that 
this can be achieved before the end 
of the year, either in payments or 
pledges that can be paid over the 
next three years at the members’ 
convenience. 


AIME LAGS 


Among the Founder Engineering 
Societies, your professional Society— 
AIME—lags on a percentage basis, 
with $84,000 still to be pledged of its 
quota of $500,000. Nearly 20,000 of 
our members ‘are yet to be heard 
from. Are you one of these? It is im- 
portant to get this job done this 
year. Checks should be made payable 
to United Engineering Trustees and 
are tax-deductible—or you may 
pledge now and pay later. 


Where We Stand 

AIME Local Sections have been 
advised that returns from members 
who have made pledges should be 
completed by Dec. 31, 1960. Twenty 
Local Sections have now (November 
9) attained their goals, and 34 others 
have less than $1000 to raise, as 
shown by the table at the left. This 
table also shows that in the Sections 
that have met or exceeded their 
quotas, an average of 43 pct of their 
members have contributed, whereas 
of the 41 Sections that have $640 or 
more to raise, only 17 pct of their 
membership has pledged. Inasmuch 
as the chart and table show that 
acceptance of professional responsi- 
bilities, and generosity in supporting 
a most important cause are not mat- 
ters of geography among our mem- 
bers, it seems evident that, for the 
most part, members in the lagging 


Local Sections have not been per- 
sonally approached. 


What You Can Do 


If your name is conspicuous by its 
absence from the list, you can 
remedy this before the end of De- 
cember by sending in your pledge to 
your Local Section Chairman or Sec- 
retary, without further solicitation. 
And, better yet, offer to help your 
Section officers in raising the neces- 
sary money to meet the Section’s 
quota. A few personal calls, or phone 
calls, are all that are necessary for 
many of the Sections to attain their 
targets. 


The United Engineering Center, 
housing AIME headquarters, is being 
erected to serve you. When it is 
completed, you will be proud to 
know that you have contributed. 


How is AIME Doing? 


PERCENT OF SOCIETY GOALS ACHIEVED 


8 


United Engineering Center 
Building Fund Member-Gifts 
Campaign, Status as of Nov. I 


233955326 22225255825 
gorgs 
32 453 $5 

as. 2 

z 

a 


NORTHERN OKLAHOMA 84 


Work is progressin 


ing Center as can 


nicely on the new United Engineer- 
e seen below. AIME will occupy the 


13th and 14th floors of the building located at United 
Nations Plaza and 47th St. in New York. 


90 
80 i 
| > 
< 
| | 


quality control 


Moly-Cop Balls are Sheffield-made from furnace 
SHEFFIELQ to finished ball. Statistical quality controls are on 
the job at every step of production. That’s why 

you can count on consistently high performance, 

long wear and greater grinding economy with 


MOLY- af -* fF Moly-Cop Balls. Why settle for anything less? 


COPPER-MOLYBDENUM-ALLOY 


, Balls | The Standard of Comparison Around the World 


SHEFFIELD DIVISION 


Sheffield Piants in Kansas City, Tulsa and Houston 


ARMCO STEEL CORPORATION 


OTHER DIVISIONS AND SUBSIDIARIES: Armco Division + The National Supply Company + Armco Drainage & Metal 
Products, Inc. » The Armco International Corporation + Union Wire Rope Corporation + Southwest Steel Products 
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SOCIETY OF MINING ENGINEERS OF AIME 
99 West 39 Street . New York 18, N.Y: 
oF THs SHCAETARY 
pear SME Member: 
In February 1960 your Board of pirectors, acting on recommendation 
tne gociety's Raitorial Board, took another step toward fully 
policy for the gocietys Announcement of 
of this sheet. 
6 preprints make availad 
ly upon presentation, of a papet a 
Jmmediate publicat+ ecessary to pubi+® 
¢ransactions papers appearance 
LUE « magazine 
ers will 
anterest will be prese 
gransactions volume. 
a It is pelieved an integrated publications 
program for the 
makes immediately available all important data prought 
out at technical meet ings sponsored by the gociety- Sy 
2, it makes MINING ENGINEERING a petter, more comprenensive 
enicle for articles of timely interest. 
the qransact ions Yolume those 
arities of timeless 
nis rtant announce= 
ions Volume. 


Please send me (soft 


AVAILABLE IN EARLY JANUARY 1961 


AIME TRANSACTIONS VOL. 217 (Society of Mining Engineers) 


The new and expanded Mining Transactions volume will be available early 
in January 1961. This volume will contain over 300 pages of material never before 
published. Use the handy blank at the bottom of this page to order your copy of 
Volume 217 if you have not already done so. A tentative list of the contents 


follows. 


Price: $7.50, soft covers (AIME Members only) 
$12, hard covers (Non-members, add 50c for foreign orders) 


“Indicates material published during 1960 in 
ENGINEERING and reprinted in 
ol. ’ 


MINING & EXPLORATION 


Analysis of Explosive panes in Breaking 
Rock. By P. L. Al 

*Load Reduction in  —~ Supports. By 
L. Adler. 

Pressure Changes at Splits and Junctions in 
Mine Ventilation Circuits. By H. L. Hart- 
man. 

Ground Movement and Subsidence from 
Block Caving at Miam: Mine. By J. B. 
Fletcher. 

Some Correlations Between Rock Parameters 
Derived from Wuerker’s Annotated Tables 
of Strength and Elastic Properties, 1956. 
By W. A. Wiebenza and A. Manganwidjoyo. 

History and Development of the San Manuel 
Mine. By J. F. Buchanan and H. 
Buchella. 

Mechanics of Longwall Caving. By L. Adler. 

Tectonic Control of Mineral Belts in the 
Southwestern Colorado Metallogenic Pro- 
vince. By J. W. Gabelman and W. H. Boyer. 

Study of the Mechanism of Ilmenite Weath- 
ering. By L. E. Lynd. 

Bonanza Project, Bear Creek Mining Com- 
pany. By D. R. Cook. 

*Geologic Setting of the Nickel ee 
sate Mountain, Washington. By J. 

ills 

*Tectonic History of the Basin and Range 
Province in Utah and Nevada. By J. C. 

“Need of a N 

of a New Philosophy of Pros ti 
By L. B. Slichter. 1960 Jackling a 

Geology of the Nakina Iron Property, On- 
tario. By W. T. Swensen. 

Uses of Induced Wyieciontion in Mining Ex- 
ploration. By P. G. Hallof. 

Resistivity Method in Groundwater Explora- 
tion, City of Gunnison, Colorado. By C. E. 
Melbye. 

Anaconda Exploration in the Bathhurst 7 
trict of New Brunswick, Canada. By C. 
Cheriton. 

Geophysical Case History of the Clearwater 
Deposit, et County, New 
Canada. By H 


. W. Fle 
. R. Brooks. oe ane 


Order Department $7.50 
$8.50 

AIME 312 ho 

29 W. 39th Street 

New York 18, N. Y. 


d copies) or 


(AIME members); Payment enclosed 


PARTIAL CONTENTS 


Camp and Sample-Site of 
Mercury in Soils and Rocks. By F. N. Ward 
and E. H. Bailey. 

AFMAG: A New Airborne Electrical Pros- 
pecting Method. By S. H. Ward. 

Helicopter Prospecting with the Canadian 
oa. Combined Geophysical System. By 

. H, Pemberton. 


MINERALS BENEFICIATION 


*Characteristics of Coal Preparation ptoet 
Slurries. By H. B. Charmbury and D. 
Mitchell. 

*Pebble Milling Practice at the South African 
Gold Mines of Union Corp. Ltd. By O. A. E. 
Jackson. Correction. 

*Production of Self-Fluxing Pellets in the 
Laboratory and Pilot Plant. By K. E. Merk- 
lin and F. D. DeVaney. 

*Cyanide Leaching to Extract Copper from 
Zinc Concentrate. By N. Hedley and H. Ta- 
bachnick. 

*Magnetic Roasting of Iron Ores in a Travel- 
ing Grate Roaster. By H. H. Wade and 
N. F. Schulz. 

*Energy Input and Size Distribution in Com- 
minution. By R. Schuhmann, Jr. 

*Thickening Leach Residues in Sherritt Gor- 
don’s Nickel Refinery. By D. J. I. Evans 
and S. C. Lindsay. 

*Development of a Thermoadhesive Method 
for Dry Separation of Minerals. By R. J. 
Brison and O. F. Tangel. 

*Effect of Temperature on Soap Flotation of 
Iron Ore. By S. R. B. Cooke, I. Iwasaki, 
and H. Choi. 

Theoretical and Experimental Studies of the 
Kinetics of ce in a Ball Mill. By 
F. W. Bowdis 

Studies. By A. W. As- 


en “Sulfide Flotation with Fatty Acid and 
Petroleum Sulfonate Promoters. By S. A. 
Falconer. 

Energy-Size Reduction Relationship for the 
Grinding of Quartz. By J. H. Brown, §S. 
Mitchell, and M. Weissman. 

Large-Scale Laboratory Investigation of the 
Ammonium Sulphate Leaching-Hydrogen 
Reduction Process as Applied to Nicero 
Bulk Precipitates. By J. F. Shea and O. F. 
Tangel. 


soft covers (AIME Members only) 
hard covers (AIME Me ~ g~ J 
hard covers (Nonmembers), 50¢ for foreign orders. 


(hard-covered copies) of AIME Trans. Vol. 217. 


(Nonmember orders). 


$8.50, hard covers (AIME Members) 


Dry Magnetic Separation of Finely Ground 
Magnetite Graphical Solution for Separator 
Design. By O. E. Palasvirta. 

Study of Grinding-Ball Wear Employing a 
Radioactive-Tracer Technique. 
Wesner, M. Pobereskin, and J. E. Campbell. 

Activation of Sphalerite with Lead Ions in 
the Presence of Zinc Salts. By D. W. Fuer- 
stenau and P. H. Metzger. 

> —~ aioe of the Third Theory. By F. C. 

ond 

Study of the Abrasive Action of Fine Pow- 
ders. By W. H. Dailey and F. H. Bunge. 

Correlation of Product Sizes, Capacity, and 
Power in Tumbling Mills. By N. Arbiter 
and U. N. Bhrany. 

Mechanism of Intergranular Comminution by 
Heating. By J. H. Brown and A. M. Gaudin. 

Flotation Characteristics of Hematite, Goeth- 
ite, and Activated Quartz with 1#-Carbon 
Aliphatic Acids and Related Compounds. 
By I. Iwasaki, S. R. B. Cooke, and H. S. 
Choi. 

Modification in Nicaro Metallurgy. By A. 
Alonso a J. Daubenspeck. 

Physical Chemical Aspects of Flocculation by 
Polymers. By W. F. Link and R. B. Booth. 
Refinements in Methods of Determining Flo- 
tation. By A. Jewett and S. M. M. Safvi. 
Counter-Current Decantation: When and 

Why? By E. J. Roberts. 


COAL 


*Characteristics of Coal Preparation Plant 
Slurries. By H. B. Charmbury and D. R. 
Mitchell. 

*A-C Power Distribution for Underground 
Mining. By W. B. Jamison. 

Are Coal-Mine Employes and Dollars Pro- 
tected from Fire as Well as Other Industrial 
Employes and Dollars? By R. W. Stahl. 

Some Geological Factors Affecting the Upper 
zpeepent Coal and Its Quality. By E. F. 

ppe. 

Continuous and Aut tic M of 
Moisture in Coal by Capacitance. By A. 
Updegraff. 

Basic Study of Internal Vertical Stress Dis- 
tribution in Confined Bulk Solids. By W. J 
Verner and J. R. Lucas. 

Petrographic Investigation of the Causes of 
Degradation of Sized Coal. By R. C. Neavel. 

Mine Lighting—A Review of Progress in 
Techniques and Research in Great Britain. 
By A. Roberts. 

Faults in Pitching Coal Seams—Their Effect 
on Mining and R a. Solution. By A. M. 
Keenan and R. 


. Carpenter. 


INDUSTRIAL MINERALS 


ee = Within the Law. By R. P. Porter, 

R. B. Porter, and R. A. Lothrop. 

*Measurement of Cement Kiln Shell Temper- 
atures. By R. E. Boehler and N. C. Ludwig. 

*Grand Isle Mine: Freeport Sulphur Com- 
pany’s Offshore Venture. By C. O. Lee, 
Z. W. Bartlett, and R. H. Feierabend. 

Study of the Abrasive Action of Fine Pow- 
ders. By F. Kadey, Jr., F. B. Hutto, Jr., 
and L. E. Weymouth. 

Flow of Limestone and Clay Slurries in Pipe- 
lines. By R. W. Smith. 

Application of a Staining Method to the Esti- 
mation of Alumina in Feldspathic Sands. 
By . Bein. 

Seluiten Extraction of Salt Using Wells Con- 
nected by Hydraulic Fracture. By C. A. 
Bays, W. C. Peters, and M. W. Pullen. 

Gamma Ray-Neutron Detector as a Recon- 
naissance Tool. By L. and P. Moyd. 

Some Remarks About the Eastern Washing- 
ton-Idaho Clay Basin. By E. C. Stephens. 
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Now! A complete line 
of ATLAS COPCO rock drills 
with the original “Autoleg”! 


BBC 15 


TIGER PUMA LION 


fastest hitting in the line. Ideal general-purpose drill for fast, fast, dependable machine for 
for stoping and development easy drilling in all types “highballing”, long hole drilling 
work! of rock! and tunneling! 


ATLAS COPCO’S TIGER, PUMA, LION Comparison of the Tiger, Puma and Lion 


have all controls under one hand, au- hn 
tomatic water flushing and original  Weisnt<s) 60 55 65 


es os Weight w/pusher 94 89 99 
Autoleg” that retracts automatically 
Biows/min. 3050 2300 2000 
increasing footage per man-shift! Garé bas 3 23/4 23/4 
Stroke ins 13/4 285/32 23/4 


SMtlas Copco 


545 Fifth Avenue, New York 17, N.Y. 


610 Industrial Avenue 930 Brittan Avenue 
Paramus, New Jersey San Carlos, California 
COlfax 1-6800 LYtell 1-0375 
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Gardner-Denver FL58 Air Feed Leg Drill 


A one-man jumbo— 
Gardner-Denver Air Feed Leg Drill 


Gardner-Denver Air Feed Leg drills  « Easy to use—controls all grouped on back head. Single air 


hit hard . . . keep hole production up and leg. 
e Push-button —air release in c ill 

and costs down. Two drill bore sizes to after drilling out. 

choose from: 2)" and 294”. Feedtrav- , Exclusive water gland—water automatically goes to bit be- 

el from 24” to 60”. Ask your Gardner- fore drilling starts . . . stays on until drilling stops. 

Denver mining specialist for details. e Versatile—can be fitted with a variety of legs, including tel- 


escopic models. Drill easily removed for use as sinker. 
Write for bulletin. 


=.) EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER 
Gardner-Denver Company, Quincy, Illinois 


Sing International Division, 233 Broadway, New York 7, New York 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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MINING ENGINEERING Staft 


ABSTRACTS FOR SME’ERS 


On page 1239 you will find the beginning of what is destined 
to be the Abstract Booklet of the Society of Mining Engineers 
of AIME for the 1961 Annual AIME Meeting in St. Louis, Mo., 
February 26 through March 2. 


Headquarters for the Convention will be the Chase-Park 
Plaza Hotels. This hotel will also house all SME sessions and 
social events, the AIME Welcoming Luncheon, Informal Dance, 
and the Annual Banquet of the Institute. 


We cali your attention to the Abstract Section of this issue 
because we are proud of it and those members who helped make 
it possible. Even where the abstract of a particular paper may be 
missing, you can be sure that several members wrote, wired, and 
telephoned the author in an effort to get him to submit his 
abstract in time for its inclusion in this issue. There may have 
been a variety of good reasons why he couldn’t comply. The point 
is, each year more authors are meeting our publication deadlines 
so that you can have a comprehensive preview of the coming 
Annual Meeting. 

We all owe a debt of gratitude to the Program Committee and 
to the speakers they have lined up—to the former for the well 
thought-out programs they have provided, to the latter for the 
hearty substance they have imparted to the programs. 


We'll see you all in St. Louis C. Fox. 


SME PREPRINTS FOR THE 1961 MEETING 


Continuing SME’s successful Preprint Program is, of course, 
a must for the 1961 St. Louis Annual Meeting, and the staff is 
hard at work preparing the new stock. A list of available Pre- 
prints will be published in an early 1961 issue of MINING ENGI- 
NEERING and Preprints will be distributed at the Annual Meeting. 

In order to expedite handling of your Preprint order, please 
do not order until the Available list appears. Only those papers 
numbered on the list will be available. 


AND ITS DECEMBER AGAIN! 


e As December rolls around again, the staff of Mrninc ENcI- 
NEERING and the Society of Mining Engineers want to thank all 
who have helped make our year a successful one. 
TO the hardworking committees: Society, editorial, meetings, 
Local Sections, 
TO those who have helped produce our monthly: printer, 
suppliers, engraver, artists, 
TO everyone who contributed to each issue, 
AND especially to our authors without whom the magazine 
would not exist, 
we want to extend all best wishes for the Holiday Season and 
the coming New Year.—The Staff. 
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RIPPING WITH D9 ELIMINATES SHOOTING 
SANDSTONE AT THIS MODERN STRIP MINE 


Expensive, time-consuming blasting of overburden is a 
thing of the past at the Harrisonville, Ohio, strip mine 
of the Swisher Coal Company. Caterpillar D9 Tractors 
with No. 9 Rippers loosen the sandstone overburden, 
which is then removed by a fleet of Cat DW21 Tractors, 
pushloaded by D9s. 


In addition to saving the cost of shooting, the 
Pomeroy, Ohio, company saves the cost of reclamation. 
DW21Is spread the excavated overburden over a large 
area, eliminate spoil banks entirely. The overburden 
averages 50 feet, covers a 2-foot coal seam. Production 
at the mine averages from 1000 to 1200 tons daily. 


D9 Tractors with No. 9 Rippers pay big dividends 
on modern stripping operations. (1) They save time 
and expense of blasting; (2) reduce wear and tear on 
loading equipment; (3) eliminate troublesome chunks; 
and (4) they are versatile—can build roads, clean up 
and handle other utility jobs. 


And now the “King of the Crawlers” is even more 
rugged, more powerful! The new D9E has a massive 
new undercarriage that adds hours of life to running 
gear. A new Caterpillar-developed steel alloy strength- 
ens links, shoes, rollers up to 40%. And the mighty 
new D9 packs 335 HP in its Turbocharged Engine. 


Get the whole story from your Caterpillar Dealer. 
The new D9E is now available with revolutionary new 
torque divider power shift transmission. Ask for a 
demonstration on your stripping operation; you'll see 
more profit in every pass. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpi'ia: Tractor Co 
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Annual Meeting Program and Abstract Section 


Calendar of Events 


SME sessions, AIME sessions of interest to Society Members, and social events at the AIME 
Annual Meeting in St. Louis, February 26—March 2, 1961. 


All events listed below are at the Chase-Park Plaza Hotels. 
Saturday Tuesday (cont.) 


AIME Council of Section Delegates, AIME All-Institute Sessi 
10:00 am-5:00 pm, Zodiac Room 2:30 pm, Khorassan C Room 
AIME hil. ‘Institute Business Meeting, 
4:30-5:00 pm, Khorassan C Room 
Ceal Division Open Business Meeting, 
4:30-6:00 pm, Georgian Room 


Sunday IndMD Business Meeting, 
pm, Park Room 
inner, 
SME Program Committee, 7:00-10:00 pm, Starlight Roof 
Boat ot AIME All-Institute Informal Dance, 
2:00-5:00 pm, Regency Room 9:00 pm-1:00 am, Khorassan C Room 
— Committee, 
2: pm, Zodiac Room 
AIME Council of Education Social Hour, Ww nesday 
5:00-6:00 pm. Zodiac Room; Buffet ed 


Supper, 6:00-7:00 pm, Starlight Roof; 
eeting, 8: - Zod Room SME Authors’ Coffee Hour, 
gem, mae 8:15-8:45 am, Regency Room 
Coal New Developments in Midwestern Coal 
Mining, 9:00 am-12 m, Zodiac Room 
M&E-SEG Geology and Management, 
9:00 am-12 m, Khorassan C Room 
Monday InaMD Conflicting Interests in Exploitation 
of Industrial Minerals, 9:00 am - 12 m, 


SME Authors’ Coffee Hour, Regency Room 

8:45—9:15 am, Regency Room, MBD Materials Handling and Mill Design, 
SME Board of Directors, 9:00 am-12 m, Tiara Lounge South 

9:30 am-12 m, 2:30-5:00 pm, Hunt Room MBD-ISD-EMD Basic Symposium on Kinetics 
SME Education Committee, and Design, 9:00 am-12 m, Starlight Roof 


9:30 am-12 m, Swedish Room 
Ceal Symposium on Froth Flotation, 


- oom M&E Luncheon, 
Mae ‘Open Pit Mining. ” 12:15-2:00 pm, Chase Club 
9:30 am-12 m, Chase Club M&E Jackl Lecture, 
IndMD Mineral Aggregates, 2:00 pm, C Room 


9:30 am-12 m, Regency Room 


MBD Crushing and Grinding, 
9:30 am-12 m, Starlight Une Underground Mining. 
Roof pm, Zod 
Ceal Safety and Ventilation, 
AIME Welcoming 2:00 pm, Stockholm Room 
12:15-12:15 pm, Khorassan Room IndMD Raw Materials for Chemical —-, —- 
Midwest, 2:00-5:00 pm, 
Coal ti Design aterials Handling and Mill 
2:30-5.00 pm. en Room 2:00-5:00 pm, Tiara Lounge South 
M4&E Underground Mining, MBD-ISD-EMD Basic Symposium on 
2:30-5:00 pm, Chase Club and Design, 2:00-5:00 pm, Starlight Roof 
IndMD Fillers, Fibers,-and Pigments, M&E Business Meeting, 
2:30-5:00 pm, Regency Room 4:30-6:00 pm, Hunt Room . 
MBD Concentration, AIME Annual Banquet and yy 's Reception, 
2:30-5:00 pm, Starlight Roof 7:00 pm-1:00 am, Khorassan 


AIME Social Hour, 6:00 pm, Exhibit Area; 
Dinner-Smoker, 8:00 pm, Khorassan Room 


Thursday 


SME Authors’ Coffee Hour, 
Tuesday 8:15-8:45 am, Regency Room 
Ceal Utilization, Gasification, and Carbonization, 
MBD Scotch Breakfast, Business Meeting, 9:00 am-12 m, Zodiac Room 
7:30-10:00 am, Chase Club M&E Geochemical Session, 
SME Authors’ Coffee Hour, 9:00 am-12 m, Khorassan A Room 
8:15-8:45 am, Regency Room IndMD—Coeuncil ef Econemics Transportation 
SME Mining Engineering Educators’ Subcom- Bulky Minerals, 9:00 am-12 m, Regency ok 
mittee Breakfast Meeting, MBD Solid Fluid Separation, 
7:30-10:00 am, Park Room 9:00 am-12 m, Starlight Roof 


Coal Materials Handling, 
9:00 am-12 m, Zodiac Room 


M4&E Research Symposium, MBD Luncheon, 
9:00 am-12 m, Khorassan A Room 12:15-2:00 pm, Chase Club 
IndMD Industrial Waters, SEG Luncheon, 


12:15-2:00 pm, Tiara Lounge 


9:00 am-12 m, Starlight Roof Coal Field Trip to River King Mine, 
200 


2 pm 
Council of E ies L h M&E No for the Geologist and Engineer. 
12:15-2:00 pm, Lido Room 2:00-5:00 . Khorassan A Room 
IndMD Luncheon, MBD Operating Control, 
12:15-2:00 pm, Chase Club 2:00-5:00 Starlight Roof 
Ceal Division Luncheon, MBD-EMD Pyrolysis a and 


12:15-2:00 pm, Zodiac Room 2:00-5:00 pm, Zodiac 


® Coal Division, pages 1240-1241. © MBD, pages 1244-1247. 
© IndMD, pages 1241-1244. © M &E Division, pages 1247-1249. 
© Council of Economics, pages 1243-1244, 1249. 
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SOCIETY OF MINING ENGINEERS 


1961 ANNUAL MEETING PROGRAM 


This Section outlines the Technical Program for sessions sponsored by the 
Society of Mining Engineers and its Divisions. Titles of all papers are listed 
under Division headings according to the time and order of presentation at 
the 1961 Annual Meeting. All abstracts received by the October 20 deadline 
are included in the following pages. An Available Preprint List, by number, 
will be published in a subsequent issue. Do not order until this list appears. 


COAL DIVISION 
Symposium on Froth Flotation 


Monday, February 27 
9:30 am, Zodiac Room 
Co-Chairmen: Martial P. Corriveau, Wendell E. Bearce 


Economic Justification for Froth Flotation by James W. Miller. 


Handling of Ultra-Fines in Germany by Karl Sallmann. 


Froth Flotation in Durham Division of the National Coal Board 
by H. MacPherson. 


Continuous Filtration and Thickening of Coal Flotation Concentrates 
and Tailings by L. Dale and D. A. Dahistrom. 


Coal Preparation Plant Design 


Monday, February 27 
2:30 pm, Zodiac Room 
Co-Chairmen: Frank Zachar, F. P. Calhoun 


Design of the Loveridge Mine by H. A. Washburn. 
Design of the Thunderbird Plant by James J. Merle. 


Design of the Old Ben Mine No. 21 by J. W. McDonald. 


Materials Handling 


Tuesday, February 28 
9:00 am, Zodiac Room 
Co-Chairmen: James P. Blair, H. E. Steinman 


Material Handling Aspects of Fine Coal Preparation by E. V. Bow- 
man. 


Reject and Slime Disposal at Maple Creek Preparation Plant b 


Maximum Profits from Coal Preparation Plants through Linear Pro- 
gramming by Fred D. Wright—Production of a coal preparation plant 
is governed by many restrictions such as the tonnage of different 
products and blends that can be sold within a given period, capa- 
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cities and output proportions of the cleaning and sizing units, 
blending proportions, quality specifications, and costs and prices for 
the various products. termination of the tonnage of each prod- 
uct and blend that should be made in order to obtain the maximum 
profit can be difficult unless a systematic method such as linear 
programming is used. 

This paper discusses briefly the basic method of linear program- 
ming. Old Ben No. 9 preparation plant is described to illustrate in 
detail how equations can be written to form a linear programming 
model of a coal preparation plant. Three sample problems, each re- 
quiring 56 or more equations and 63 structural variables, were 
solved on an IBM 650 computer. 


New Developments in Midwestern Coal Mining 


Wednesday, March 1 
9:00 am, Zodiac Room 
Co-Chairmen: H. E. Mauck, F. D. Wright 


River King Coal Mine by W. A. Weimer—The River King mine in 
Freeburg, Ill., was conceived by the management of two coal com- 
panies, Peabody Coal Co. of Chicago and Sinclair Coal Co. of St. 
Louis. The idea of this mine culminated:in the merger of these two 
companies. Although the River King mine was located to serve the 
mining of 200,000 tons of underground coal, it has been operated as 
a strip mine for the past four years. The 70-cu yd shovel has moved 
record yardages but has a limited stripping depth range. A Bucyrus 
excavating wheel has recently been added to increase the volume 
and, more important, the stripping depth at this mine 

The mine is located 30 miles from the river loading dock in East 
St. Louis and is served by a company-owned railroad. An affiliated 
barge company makes this venture an integrated mining company 
to produce and transport coal from the mine direct to the customer. 
Several innovations have been introduced in operating this new 
modern mine; one significant development has been a railroad car 
haul whereby a trainload of cars are loaded, coupled on each level 
track, and handled by one man. 


sane of MWlinois Coal for Use in Iron and Steel Production 
by Hubert E. Risser—The past 15 years have seen a marked growth 
in the use of Illinois coal for production of metallurgical coke, 
chiefly for the following reasons: 1) Research and experimentation 
have shown that satisfactory blast furnace coke can be produced 
by proper blending of Illinois coal with more strongly coking coals. 
2) Improved preparation has enabled Illinois coal producers to re- 
duce undesirable impurities and improve the uniformity of their 
product. 3) The combination of easily mined coal seams and prox- 
imity to market have given Illinois coal an economic advantage in 
competing in the midwestern market. Figures show that with re- 
spect to mining and transportation costs and unmined reserves, 
this economic advantage has been steadily increasing. 

The declining availability and rising costs of coking coals from 
traditional sources will give further impetus to this trend. Recent 
technological trends in the steel industry promise to strengthen the 
coal industry of Illinois even more. 


Requirements and Advantages of an All-Belt Mine Haulage System 
by William J. Orlandi—Explanation of the selection and develop- 
ment of all-belt haulage system to handle production of 4% million 
tons annually. Slides will illustrate installation and functioning of 
haulage system. 
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Symposium on Underground Mining 


pm, Zodiac Room 
Co Chavon: H. C. McCollum, Ernest M. Spokes 


Centinueus Mining in the Pittsburgh Seam by Martin Valeri—Oper- 
ations at Nemacolin are in the Pittsburgh seam, which ranges in 
height from 78 to 84 in. An advance and retreat mining system is 
used in the same panel. Butts are driven to a depth of 2400 ft 
with entries and crosscuts 14 ft wide, on 100-ft centers. Top coal 
and drawslate are held in place to get a better product (lower sul- 
fur) from the cleaning plant. A loop system of 40-Ib track is used 
to service the machines with 7-ton cars. Loading points are moved 
every 200 ft. Main mining units are Joy 1 CM ripper machines. 
Equipment for one section is composed of one continuous miner, 
one pickup loading machine, three shuttle cars, and a car spotter. 

e crew consists of six men and a foreman. Latest machine in 
service is the Joy 6 CM, which is used in retreating blocks of coal 
86 x 86 ft in area. Power is supplied by a 600-kw motor generator 
set on the surface. Voltage is 250 de at the machine. Average load 
is 600 amp. Average production over one year is 575 tons per shift. 


Continuous Mining in Seams Less than 38 In. Thick by K. S. Hobbs. 


Full-Dimension Mining by R. H. Jamison, Jr.—This paper deals with 
the use of full-dimension face transportation. First the term full 
dimension is briefly defined. Then, to develop a clearer picture of 
the need for this type of transportation by Delmont Fuel Co., min- 
ing conditions at the company’s properties are discussed. A descrip- 
tion is given of the equipment, stressing the operational rather 


than the mechanical characteristics. This is followed by a discus- 
sion of the use of full dimension as applied to Delmont’s operations 
with conventional preparation equipment and continucus mining 
machines. The paper concludes with another consideration of the 
equipment and how it has benefited production at Delmont Fuel Co. 


Safety and Ventilation 


Wednesday, March 1 
2:00 pm, Stockholm Room 
Co-Chairmen: James B. Benson, Benjamin H. Schull 


Use of Senic Techniques in Exploring Coal-Mine Roof Strata by 
Thomas C. Miller and Charles E. Morgan, Jr.—The problem of roof 
control in the coal mining industry is a major one inasmuch as 
65 pct of all coal-mine fatalities result from falls of roof, face, or 
ribs. The U.S. Bureau of Mines has instituted an investigation to 
determine whether sonic techniques can be applied successfully 
to explore mine roof conditions not readily discernible by visua) 
inspection. Theory and actual experiments indicate the 
of exploring coal-mine roof strata through the use of sonic tech- 
niques and tests in the experimental mine confirm the validity and 
usefulness of the method. However, much more work is required on 
design details to meet the need for lighter and more compact ap- 
lee ey and for equipment suitably designed for use in a mine 
ving gas or a dusty environment. 


Use of Foam Plug in Controlling Mine Fires by William Parisi. 


Centrol Mine Fans and Substations in Case of Fan Failure by J. A. 
Boyle and O. S. Conn. 


Utilization, Carbonization, and Gasification 


Thursday, March 2 
9:00 am, Zodiac Room 
Co-Chairmen: Andrew H. Brisse, C. F. Hardy 


(Thursday afternoon, March 2, field trip to River King 
mine, Peabody Coal Co.) 


Bench-Seale Experiments on Low-Temperature Carbonization ef 
Lignite and Subbituminous Coal at Elevated Pressure by W. H. 


Oppelt and W. R. Kube—Five low-rank coals, including two 
lignites, a steam-dried lignite, and two subbituminous coals, were 


Perlite—A Review by Richard Barnes. 


carbonized at 940°F, in 
and/or hydrogen atmosphere, under pressures ranging from atmos- 
pheric to 1000 psig. Coking characteristics were observed and yields, 
composition, and distribution of products from thermal degradation 
were determined. 


a bench-scale carbonizer with a nitrogen 


Know Your Coal by J. T. Peters and N. Shapiro. 


Gasification of Solid Fuels in the Wellman-Galusha Gas Preducer 
by George M. Hamilton—In Europe and the U.S., steady improve- 
ment in design of the gas producer has increased capacity, 
efficiency, and flexibility and has improved automation. The paper 

usses: 1) the reactions when replacing straight air blast with 
100 pet oxygen, to yield high-percentage carbon monoxide and 
hydrogen gases; 2) the reaction when straight oxygen with carbon 
dioxide is used in the blast to produce — -percentage carbon 
monoxide; 3) the gas producer’s versatility when gasifying anthra- 
cite, bituminous coal, or coke, as applied to a variety of industries 
around the world. 


Coal Gasification for Production of Synthesis and Pipeline Gas by 
Martin A. Elliott. 


Design and Preliminary Operation of a Staseing Fixed-Bed Pres- 
sure-Gasification Pilot Plant by W. H. Oppelt and G. H. Gronhovd— 
An important approach to use of lignite is gasification to produce 
gas for the manufacture of synthetic chemicals and fuels. To inves- 
tigate lignite gasification, the design of a fixed-bed pressure-gasi- 
fication pilot plant to be operated under slagging conditions is 
described. are ted for initial operation of the plant at 
moderate pressure, using low-temperature char as fuel. 


INDUSTRIAL MINERALS DIVISION 


Mineral Aggregates 


Monday, February 27 
9:30 am, Regency Room 
Chairman: C. E. Golson 


Small Changes in Aggregate Processing Produce Real Dividends 4 
LeRoy Kienitz—This article lists a of c and uses 
various equipment in producing Gupeened operating results. 


New Developments in Screening Aggregates by W. L. Price. 


Application ef Metallurgical Principles, Processes, and Equipment 
te Production of Mineral Aggregates by C. E. Golson and D. E. 
Newton—A survey of the metallurgical principles, processes, and 
equipment which have been adapted to and used in the preparation 
and beneficiation of mineral aggregates. Main headings are: Crush- 
ing and Grinding; Screening and Scrubbing; Washing and Classifi- 
cation; Heavy Media Separation; Jigging; liming. 


Foreign Trade Aspects of Fillers, Fibers, 
and Pigments 


Monday, February 27 
2:30 pm, Regency Room 
Chairman: H. L. King 


Domestic and | Dasctge Paper Fillers by R. H. Hubbell, Jr., and 


Albert J. Mue' 


The Role of Organic and Inorganic Fibers in Gaseous and Liquid 


Filtration by T. M. Jackson and R. K. Jones. 


Srefhects of Inorganic Silicate Fillers and Filter Aids by L. R. 
r. 
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Industrial Waters 


Tuesday, February 28 
9:00 am, Regency Room 
Chairman: R. J. Kazmann 


Water: Its Role in Mining and Beneficiating Iron Ore by Orville D. 
Mussey. 


Our Future Water Needs: Comparison of Paley Commission and RFF 
Projections by Nathaniel Wollman—Results emerging from a study 
now in progress indicate that in making projections of water use 
to 1975, the Paley Commission has substantially underestimated 
future growth in water demand. Part of the difference is ex- 
plained by the lower rates of population and industrial growth 
assumed by the Paley report; part of the difference lies in a more 
accurate measure of current water use, based on facts not avail- 
able to the Paley Commission staff. Estimated undercount of cur- 
rent water use in the Paley report apparently amounted to about 
15 pet. By 1975, as compared with the middle projection of the 
current study, Paley Commission figures would be 25 pct less for 
municipal use, 32 pct less for agriculture, and 32 pct less for 
industry. By 1975 under-projection of basic economic magnitudes, 
relative to middle projections of the current study, would be 14 
pet for population, 17 pet for GNP, and 27 pct for industrial pro- 
duction. The current study also seeks to measure water require- 
ments for on-site and flow uses and to distinguish between gross 
(or intake) requirements and depletion, i.e., evapotranspiration re- 
quirements. Flows for waste dilution are also systematically incor- 
porated into measures of need. Regard for these additional aspects 
of water use necessarily causes further differences in magnitudes 
of projected demand. 


Saline Water Conversion Economics by V. C. Williams—The eco- 
nomics of some physical, chemical, and electrical processes for con- 
verting saline water to potable or industrial water are surveyed 
from an engineering viewpoint. Since all these processes require 
energy for drive and equipment for containment, the author dis- 
cusses economic factors which influence the choice of process to 

used in any given region. This choice is also affected by the 
supply and accessibility of natural waters. Probably no one process 
will prove dominant, since decisions concerning initial and operat- 
ing costs are obscured by other factors—the saline source; types 
and continuing availability of fuel; electric power use or recovery; 
economic status and advancement of the area; and the political 
pressure of population, group demands, and land. Basic engineering 
considerations, data, and economic comparison factors are presented 
to assist in guiding these decisi 


Aruba Depends on Sea-Water by Oscar S. Henriquez—Rainfall on 
Aruba averages a scant 20 in. annually; there are practically no 
wells, since ground water is too brackish to be used for drinking or 
agriculture. Before the huge oil refinery that is Aruba’s main in- 
dustry was established, the sparse population got its water from 
the few brackish wells and from rainwater cisterns. A 600,000-gpd 
sea-water distillation plant built in 1932 met the island’s domestic 
water needs. This fresh water,. produced at a cost of about $1.25 
per ton, was distributed at about $0.90 per ton to bring the price 
within the economic means of the island’s population, but to the 
local government this meant an annual loss of $250,000, excluding 
amortization. 

The new $10 million plant completed in April 1959 is the world's 
largest and most efficient sea-water conversion unit, with capacity 
of 2.7 million gpd of fresh water. At the same time this unit 
can generate 12,500 kw of byproduct electric power daily at full 
capacity, out of the 15,000 kw of installed capacity. The plant will 
more than meet the potable water needs of the 57,000 inhabitants 
of Aruba, at less than half the previous cost, and the local gov- 
ernment is now selling water to the oil refinery at a price on a 
par with the cost previously incurred by the refinery in recovery of 
its own water. Research work is being extended in Aruba on the 
possibility of recovering salt economically from the brine, which 
now flows back into the sea. From the sodium-chloride, caustic- 
soda and chlorine (both basic chemicals for certain industries) 
could be produced electrolitically, using the byproduct electricity. 


Water Use in the Mineral Industry by R. T. MacMillan—The USBM 
included several questions on water use in the 1959 general in- 
formation questionnaire sent annually to all U.S. producers of 
minerals other than fuels. Data were collected on the total water re- 
quired for various segments of the industry, the quantity recircu- 
lated, and the treatment, if any, required. Results of this study 
were tabulated by states and water-use regions. 

Differences between the water-use data of the U.S. Bureau of 
Mines and U.S. Bureau of the Census are discussed. In collecting 
and interpreting data it was found that many respondents did not 
fully comprehend the water problem. differed as to measuring units, 
and disagreed on what constitutes recycling. 
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Conflicting Interests in Exploitation of Industrial 
Minerals 


Wednesday, March 1 
9:00 am, Regency Room 
Co-Chairmen: R. J. Lund, Leon M. Dupuy 


Introduction by Orris C. Herfindahi. 


Urbanization and the Mineral Industry by Harold B. Goldman— 
Producers of low-cost commodities—such as clay, crushed stone, 
sand, and gravel—are being crowded out of existence by urban 
growth. When natural resources are no longer readily available, 
raw materials are imported at additional expense. 

The diverse uses of land for agriculture, recreation, and residen- 
tial and industrial development can be integrated with mining. 
Careful mining operations can often result in the creation of valu- 
able building sites and recreation areas. Long-range planning can 
help conserve our mineral deposits for future exploitation, but 
civie officials must inform themselves of mineral wealth within 
their jurisdiction by seeking assistance from state and federal geo- 
logic surveys, consulting geologists, and mining engineers. Planning 
and zoning should be used to set aside mineral lands and to set 
up requirements for their proper exploitation. 


Highways as Competitors in Usage of Land for Mining and Quarries 
by Ralph J. Bern en—Our exploding population growth demands 
more land in urban areas and better means of transportation. The 
author presents case histories to show how construction of high- 
ways has interfered with operations of the mineral industries and 
tells how conflicts have been resolved. The most critical competi- 
tion, however, has occurred adjacent to large municipalities or 
within corporate limits. When individual situations are evaluated, 
the whole complex of metropolitan growth must be taken into 
consideration. 


Quarrying or Mining Vs Water Reservoirs by Thomas Maddock, Jr. 
A reservoir is one aspect of water resource development that may 
conflict with other types of resource development. There is no satis- 
factory procedure in this country for evaluating and making a selec- 
tion from competing forms of resource development. Congress is 
the body which in the long run decides on the nature of resource 
development in this country. As between reservoirs and mining 
developments there is opportunity for compromise in selecting 
measures that will permit both mining and reservoir operations. 


Mining vs Public Land Withdrawals by Hollis M. Dole—Withdrawa! 
of public land from mining has been accelerated during the past 15 
years, and no let-up is in sight. Following World War Il, millions 
of acres were withdrawn for military use. Since 1950, in every 
western state, mining has been excluded from public land with- 
drawn for the stated purpose of preserving recreation or wilderness 
sites for the future. Governmental agencies having control of land 
or serving the recreational pursuits of the public appears to be in 
a competitive race on withdrawals. 

Legislation enacted during the 1950's has brought military with- 
drawals under better control of Congress, opened power site with- 
drawals to mining, and established simultaneous use of land for 
lease and locatable minerals. But it has also restricted the use of 
the surface of claims by the miner, left management of all surface 
nonmineral resources on new mining claims in the hands of the 
Federal Government, established procedures for bringin the 
surface management of old claims under Government control, and 
reduced the number of minerals that are locatable. 

Minerals and materials extracted from the ground create wealth 
and are absolutely essential to the maintenance, development, and 
progress of the world’s economy. Inasmuch as laws in force today 
already provide for both multiple surface use of land and sub- 
surface extraction of materials from that land with a minimum of 
conflict, withdrawals should be restricted to local spots of unusual 
interest and places having large capital investments, such as ranger 
stations, improved camp sites, and hotels. 


Raw Materials for Chemical Industries 
in the Midwest 
Wednesday, March 1 
2:00 pm, Regency Room 
Chairman: W. M. Zilbersher 


Rock and Mineral Chemical Raw Materials in the Midwest by 
Thomas R. Beveridge—Paper outlines types and geographic dis- 
tribution of the various rocks and minerals of the Midwest that 
are used as chemical raw materials. Development of these materials 
depends partly on the research activities of state geclogical surveys 
regarding the chemical and physical properties and stratigraphic 
and geographic distribution of rocks and minerals in the respective 
states. Very few state surveys have had the funds and personnel 
to do such research, Ideally, these data should be available on all 
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the rocks and minerals in a state, since what is valueless today 
may be valuable tomorrow. 

One of the most neglected fields in the mineral industries is 
beneficiation of the low-value nonmetallic rocks such as limestone. 
The failure of nonmetallic beneficiation studies to keep pace with 
metallic beneficiation research is in part the result of academic 
curricula which tend, in many schools, to neglect the nonmetallics. 


Reck Salt Mini and E i in the North Central Area by 
W. C. Bleimeister—Rock salt of Silurian age occurs in Ohio, Mich- 
igan, and southern Ontario. The deposits are flat-bedded, vast in 
extent, high in quality, close to major markets, and the source of 
about two-thirds of the total rock salt mined in the U.S. The rock 
salt mines of the U.S. are the largest producers in the world. 
Mines vary in depth from 600 ft in Kansas to 1700 ft in Ontario. 
Modified coal mining techniques and equipment are used, the rock 
salt being harder than coal. Mining is under ideal conditions, as 
explosive gases, water, and unstable ground are absent. Roofs are 
self-supporting; rooms are large; the product is clean. Four grain 
sizes are produced for marketing. Handling and transportation by 
rail, water and truck present distribution problems. Peasy 
75 pet of the rock salt produced is used as a chemical raw material, 
primarily for making chloride and caustic soda. These are utilized 
in turn to make other chemicals of greater versatility. Other uses 
are in meat packing and foodstuff production, tanning, refrigeration, 
animal husbandry, water softening, and ice removal m highways. 


Chemical and Metallurgical Limestone in Northern and Nertheast- 
ern States and Ontarie by Kenneth K. Landes—About three-fourths 
of the total output of chemical and metallurgical limestone from 
this north central—northeastern area comes from Michigan, Penn- 
sylvania, Ohio, and Ontario (the leading source in Canada). The 
north central and northeastern states supply more than half the 
U.S. annual output; most of the remainder comes from New York, 
Missouri, Illinois, and lowa. 

The specifications, physical and especially chemical, for chemical 
and metallurgical stone depend on he onl use, but in general the 
tolerance for impurities is so low as to ru.e out most limestones 
and dolomites. Both high-calcium limestone and dolomite are used 
in the metallurgical industries, principally as a flux in iron ore 
blast furnaces and open hearth steel furnaces, and in the chemical 
industries, chiefly in lime burning and soda ash manufacture. They 
are also important in glass manufacture, calcium carbide produc- 
tion, and sugar refining. 

All deposits of high-quality carbonate rock are finite. Inevitably 
they become so diminished laterally, either in thickness or in 
quality, as to be unworkable as chemical and metallurgical stone. 
These high-quality lenses range in size from a few thousand tons 
to hundreds of millions of tons. Best possibilities for new supplies 
are the geologic formations known to contain premium-quality 
deposits. However, because of high transportation costs, carbonate 
rocks, to be economically workable, must be close to market. 


Lithium Herizens by Louis J. Czel and W. F. O’Brien—Despite re- 
cent slowdowns, the domestic lithium industry continues on its 
upward trend. Major delaying factors have been the termination 
of Atomic Energy Commission contracts, which resulted in over- 
production of certain lithium compounds; fluctuating prices; and 

ck of an adequate commercial market. Renewed interest in 
lithium chemicals for rocket propulsion and wide acceptance of 
lithium-aluminum alloys may stimulate the industry to new rapid 
advances during the years to come. 

Foreign lithium producers, such as Bikita in Southern Rhodesia, 
create a decided effect on the industry by supplying a variety of 
lithium ores to manufacturers of ceramics, glass, lithium chemicals, 
etc. Although known domestic reserves are more than adequate to 
meet present demands, high-grade ores from abroad are in demand. 
Consequently Bikita is the Free World's leading producer of 
petalite and lepidolite and a formidable competitor to domestic 
producers. 


Transportation of the Bulky Industrial Minerals 
(Joint with Council of Economics) 


Thursday, March 2 
9:00 am, Regency Room 
Chairman: Paul H. Hedley 


Transportation Economics of Mineral Commodities by William A. 
Riggs—In the mining, processing, and marketing of solid mineral 
commodities, transportation is the greatest single cost item. For the 
annual volume—in the magnitude of 1% billion tons—cost of trans- 
portation is in the magnitude of $5 billion. About one third of 
this transportation is provided by railroads at published rates; the 
remainder is provided by highway, pipeline, and water carriers at 
both negotiated and published rates. 

To the small mineral producer these rate structures often appear 
to be as complicated as the nation’s tax laws, but those who un- 


derstand the principles of traffic management can apply them to 
economic advantage. Coney it seems to mineral producers that 
their transportation costs are high as compared to the dollar value 
of their product. This problem appears in a very different light when 
it is considered in terms of the tremendous volume of ton-miles of 
transportation involved. Typical examples of published rates and 
reported costs on transportation of various mineral commodities 
are given and reduced to a ton-mile basis. These examples cover 
all types of carriers in various sections of the U.S. 


Transportation of Minerals in Northern Canada by Ami! Dubnie— 
The present mineral production of the Canadian north, that is, 
north of latitute 55° N, amounts to about 6 pct of the Canadian 
total. Geological conditions are comparable to those in the re- 
mainder of Canada, but the area which is considered as north 
occupies more than half the country. 

Facilities for transport of mineral products are now available in 
the form of inland and coastal water, rail, road, pipeline, and air- 
craft, but most of the area involved has adequate air transport 
only. Inland water transport is handicapped by the climate. Air 
transport is too costly for large-scale movement of minerals. Ex- 
tensive pipeline systems do not appear practical, as the products 
to be moved will probably be solid concentrates. 

Of the major forms of transport which are applied or might 
find future application, costs may run as follows: inland water, 5 
to 12¢ per ton mile, rail 1 to 5¢, road 5 to 20¢ and airline 40 
to 60¢. For future large-scale movement of mineral products, the 
choice will probably narrow down to road and rail. Of these, rail 
transport will probably be advantageous for large-scale operations 
and road transport for small-scale operations. 


Leng-Haul Transportation of Minerals in Canada’s Far Northwest 
by N. Gritzruk—Mineral production in Canada’s Northwest is handi- 
capped by mountain barriers and by great distances from mar- 
kets. Operations of United Keno Hill Mines Ltd. are 1287 miles 
from Vancouver and those of Cassiar Asbestos Corp. Ltd. 1357 miles. 
A combination of road, rail, and sea transport brings mining prod- 
ucts of United Keno to smelters in British Columbia and Montana 
and carries Cassiar Asbestos fiber to Vancouver, a sales point for 
this product. 

Weather conditions are not major factors in transportation, except 
for the problem of snow removal through mountain passes in gain- 
ing access to the sea by rail. 

The packaging of mine products for shipment and the integra- 
tion of mine supply with outbound mining products is vital in 
developing maximum economy in production. Transport represents 
approximately 30 pct of the cost of production 

Construction of the Alaska Highway and Federal development 
roads has been a major factor in making production from 
two mines profitable. The generous loadings allowed on motor- 
truck transport permit long-distance road haulage at minimum cost. 


Water Transportation of Fertilizer Ingredients: Opportunity and 
Challenge by Odin Wilhelmy, Jr.—A substantial opportunity, not 
yet fully realized, exists for increased water transportation of fer- 
tilizer ingredients, especially for moving various phosphate mate- 
rials from points of production to major fertilizer-consuming cen- 
ters. A similar opportunity of lesser proportions exists for water 
transportation of certain nitrogenous fertilizer ingredients. 

Before the benefits and economies inherent in this increased 
water movement of fertilizer raw materials can be fully realized, 
certain obstacles must be overcome. The following actions appear 
most likely to remove the technical or i ibstacles that now 

mper such water movements: 


1) Development of a procedure and facilities for moving ground 
phosphate rock by water. 


2) Alternatively, establishment of grinding facilities for phos- 
phate rock at selected points in market areas. 


3) Establishment of terminal storage facilities at selected points 
in market areas. 


4) Development of better and more ic handli and 
loading methods. 


5) Establishment of more joint barge-truck or barge-rail ar- 
r ts to facilitate ship ts to plants not ted on 
navigable waterways. 


Some action already is being taken on these steps by forward- 
looking companies in both the fertilizer and transportation indus- 
tries, but ultimate solution of the problems involved will require 
still further advances in both the technology and economics of 
transportation. However, the prizes for success—increased sales of 
fertilizer ingredients, lower delivered cost of these ingredients to 
the manufacturer, more business for transportation agencies, and 
the resultant benefits to the farmer—are worth the effort. 


(Session continued on page 1244) 
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Economics of Five and One-Half Mile Transport Belt System at 
Ideal Cement Co. Plant by Thomas B. Douglas—Limestone and shale 
from Ideal Cement Co. quarrying operations at Lawrence, Okla., 
were originally transported by public railroad to the company plant 
at Ada, Okla., some six miles away. When the company decided in 
1955 to build a second plant at Ada, additional facilities had to be 
provided for crushing and loading at Lawrence and unloading at 
the new and old plants. It was apparent that modern rail facilities 
for a five-day week would be elaborate and expensive. A compre- 
hensive study of rail, truck, and conveyor belt transport of raw 
materials revealed the third method to be most economical, and 
the 5%-mile belt system was installed. Preliminary costs are 
compared with the company’s original estimates. 


Materials Handling, Transportation, and Packaging in the Cement 
Industry by Alfred A. oetzer—Customer demands for bagged 
cement have necessitated increased truck shipments and palletized 
loads. This calls for innovations in packing and warehousing, new 
facilities for truck loading, and revised scheduling methods for 
efficient packaging and truck handling. The expense of these new 
facilities and the constantly rising costs of present packing and 
loading can be offset, and down time reduced, by automatic pack- 
aging, checkweighing, and palletizing; longer packing runs; ware- 
housing of filled bags on pallets; fork-truck handling of loaded pal- 
lets; well-planned truck-loading terminals; and unit loading of 
filled bags in railroad cars. 


MINERALS BENEFICIATION DIVISION 
Crushing and Grinding 


Monday, February 27 
9:30 am, Starlight Roof 
Co-Chairmen: F. J. Windolph, J. H. Brown 


Principles and Progeny in Comminution by Fred C. Bond—This 
paper deals with certain principles of rock breakage, the particle 
size distribution of comminution products, and the number of par- 
ticles produced with its relationship to the energy input: 

The first principle states that comminution calculations should be 
based on the energy register, or the total specific energy resulting 
in breakage which has passed through the material as strain energy 
of all finite sizes, most of which has been converted into heat. The 
energy for any reduction process equals the energy register of the 
product minus the energy register of the feed. 

The second principle states that the energy register is propor- 
tional to the crack length produced, and the third principle deals 
with the distribuion of flaws which are developed into crack tips 
by applied energy. Equations are given for the number of progeny 
po Fanaa particles and for their relationship with the energy 
register. 


Determination of Particle Size Distribution by X-Ray Absorption by 
A. M. Gaudin and M. C. Fuerstenau—A h g Pp i is 
viewed by X-rays. The radiation density seen, calculated from the 
data, affords a measure of the extra absorption due to the solids 
contained. This radiation density, at a predetermined depth, varies 
—_ a. The chart of this relationship gives the desired deter- 
mination. 


Kinetic Energy Effect in Single Particle Crushing by Bert T. Berg- 
strom and Charles L. Sollenberger—When glass spheres are crushed 
by slow compression loading, the outer lune-shaped fragments re- 
sulting from the fracture consistently fly outward at high velocity. 
At least 30 pet of the strain energy fed into the sphere-platen sys- 
tem reappears in the form of the kinetic energy possessed by these 
fragments. These measurements were obtained from high-speed 
photographs. This kinetic energy can be utilized for additional 
comminution if the fragments are allowed to impact against a 
suitable structure. 


Theoretical and Experimental Studies of the Kinetics of Grinding in 
a Ball Mill by Frank W. Bowdish—A theoretical and experimental 
laboratory study has shown that the rate of breaking of oversized 
particles in a ball mill is proportional to: 1) the concentration of 
such particles and 2) the area of the balls, provided that the balls 
are larger than a certain size relative to the particles. Rate equa- 
tions are given which are similar to those for zero, first, and 
d er r ti 
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Concentration 


Monday, February 27 
2:30 pm, Starlight Roof 
Co-Chairmen: E. C. Tveter, J. R. Moore 


Beneficiation of Israeli Phosphate Ore by Itzhak Hoffman and Burt 
C. Mariacher—During the past eight years, Negev Phosphates Ltd., 
an Israeli corporation, has been engaged in developing a strong 
phosphate industry from the vast deposits in the Negev desert. The 
mineralogical occurrence of the phosphate and the nature of the 
ore have presented some unc 1 probl in addition to the 
usual difficulties encountered in developing an operation in a re- 
mote region. 

The paper describes the development of the beneficiation proc- 
esses employed before the advent of water and the flotation plant 
recently placed into operation. The process developed is based on 
the more readily floated calcium carbonate, which is the major 
gangue constituent. Primary slime removal, sliming ont the 
beneficiation process, and presence of salts, such as Na and 
CaSO,, were among the major factors affecting beneficiation. 


Cc trat Operati at Bunker Hill Co., Kellogg, Idaho by 
Norman J. Sather—Briefly summarizes milling operations at the. 
Bunker Hill Co., beginning with 1886. Flotation at Bunker Hill 
dates back to 1913, when experimental work was performed in a 
simple cell. In 1941 the Concentrator was remodeled and modern- 
ized to improve grade and recovery of the products at a lower cost. 
The article outlines the use of cyclones in lead rougher flotation 
regrind circuit; cyclone sands go to the regrind ball mills and 
evelone overflow to zinc flotation section. In the lead middling 
regrind, lead flotation middlings in addition to lead flotation cleaner 
tailings go to the cyclones, with cyclone sands going to the regrind 
ball mills and cyclone overflow to the lead flotation section. Re- 
grind ball mill discharge goes to lead flotation section. The zinc 
concentrate is low in lead (about 1 pct) owing to the above circuit. 
The article describes the circuit development and flotation middling 
treatment, its problems and results. The distribution of metals as 
to recovery shows 92.8 pct Ag; 96.7 pct Pb and 23.9 pct in lead 
concentrate. Overall recovery of metals is 96.6 pet Ag, 97.5 pct Pb, 
and 89.1 pet Zn. 


Esperanza Concentrator of Duval Sulphur & Potash Co. Copper Div. 
by C. H. Curtis—The Esperanza Concentrator, with designed capac- 
ity of 12,000 tpd, was placed in operation March 1, 1959, three 
years after the first exploratory laboratory metallurgical tests were 
conducted on samples from the mine development. 

Detailed process flow diagrams are presented with descriptions 
of the notable features of procedure and equipment, which include 
three-stage open circuit crushing with hydro-set and hydro-cone 
crushers (hydraulically supported mantles); two metallurgically in- 
dependent wet grinding and flotation sections each equipped with 
one 12.5 x 16 ft rod mill; and two 12.5 x 14 ft ball mills in closed 
circuit with wet cyclones. Molybdenum recovery from the combined 
concentrates from the two sections is achieved with pressure steam- 
ing, drying and heating, and ferro-cyanide available to the process. 
The molybdenum product is premium-grade molybdenum trioxide. 


The extensive plant instrumentation is described under the fol- 
lowing categories: 
Secondary—tTertiary Crushing Circuit 
Wet Grinding Circuit 
Flotation 
Tailing Thickeners 
Molybdenum Recovery Circuit 
a) Steamer Operation 
b) Flotation 
c) Roaster 
Ls metallurgical and operating performance data are pre- 
sented. 


Flotation of North Carolina Spodumene-Beryl Ores by James S. 
Browning—Laboratory and small-scale continuous pilot plant in- 
vestigations of spodumene bery! ore from pegmatites of the Kings 
Mountain, N. C. area resulted in development of a new and im- 
proved method for separating and recovering the spodumene and 
beryl. The method comprised soap flotation of the spodumene, 
using combinations of sodium fluoride and lignin sulfonate as con- 
ditioning agents to recover 75 to 80 pct of the contained lithia in 
concentrates assaying 6 pct LisO. From 85 to 90 pct of the bery! 
was retarded in the spodumene tailing. The beryl subsequently 
was activated, floated, and cleaned in a secondary circuit to re- 
cover beryl concentrates containing over 6 pct BeO. The small- 
scale laboratory and continuous tests were encouraging enough to 
warrant construction of 2-tph continuous pilot plant for treating 
spodumene tailing from the Foote Mineral Co. operation at Kings 
Mountain. Results of this study will be presen in a subsequent 
paper. 
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Chemical Process 
(Joint MBD-EMD) 


Tuesday, February 28 
9:00 am, Starlight Roof 
Co-Chairmen: F. T. Davis, S. Power Warren 


Characteristics of Cerium Oxide Glass Polishers by Larry Duncan. 


Chemical Processing of Tungsten Ores and Concentrates by K. C. 
Li—The problems and limitations of milling processes are outlined. 
The chemical upgrading of tungsten ores and concentrates is 
described. The methods of extraction and preparation of pure 
tungstic oxide from ores and concentrates are discusted. A gen- 
— flowsheet is given showing how impurities are removed in 
each step. 


A Mechanism Study of the Formation of Sedium Vanadate Com- 
= Under Conditions ef the Salt Roast Process by William H. 


Technique of Gas Oxidation During Pulp Agitation by Nathan M. 
Levine and W. M. Fassell—in this laboratory study the problem of 
aerative conditioning to separate chalcopyrite and pyrite from 
cobaltite was simply effected with a sulphydrate collector and pH 
by proper choice of mixing variables. It was shown that for a given 
impeller type and geometry, selectivity is governed by a relation 
between the Froude number and a “modified” power number 
multiplied by impeller-to-tank-diameter ratio wherein the power 
factor is expressed as power intensity or horsepower per unit 
volume of contained pulp. 

In applying this approach to other systems, other criteria would 
be used in place of selectivity. 


Basic Symposium on Kinetics and Design 
int with MBD-ISD-EMD) 


Wednesday, March 1 
9:00 am-12m; 2:00 pm-5:00 pm, Starlight Roof 
Co-Chairmen: P. L. de Bruyn, R. J. Charles 


Reaction in Kinetics Metallurgy by Henry Eyring—Because of the 
complicated chain of reactions which are important in such 
processes as corrosion or combustion many people despair of 
reducing the scientific studies to useful practice. Such pessimism is 
not justifiable. Recently we were able to prove, building on the 
work of Ramachandran and King, that iron smelting is an elec- 
trochemical process in which oxygen ions from the slag combine 
with carbon in the iron to make CO gas and leave electrons on the 
molten metal which combine with either sulfur which passes into 
b slag el with some metal atom which passes from the slag to 
meta 

We have studied the jents and steady state potentials of 
various metal in electrolyte solutions as effected by 
composition of the metal, composition of the electrolyte, composi- 
tion of gases present, strain of the electrode, and diffusional effects 
induced by stirring. This is interesting because of the light it throws 
on corrosion and the various catalytic processes occurring at the 
electrodes. The phenomena are discussed in terms of absolute 
reaction rate theory. 

The theory of significant structures of liquids has enabled us to 
calculate the thermodynamic and transport properties of various 
liquids including surface tension. The detailed picture developed 
leads us to a better understanding of the abruptness of the transi- 
tion between phases when only short-range forces are involved. A 
- summary of other interesting results and possibilities will be 

ven. 


Mass Transfer by T. B. King—The importance of mass transfer in 
the kinetics of metallurgical reactions is examined. For solid systems 
most mass transfer problems can be described by fairly exact 
mathematical representations. Where fluids are involved, however, 
the mathematical description of mass transfer becomes much more 
complex. Theories of mass transfer in fluids, especially at fluid-solid 
boundaries, are reviewed and examples ave given where experi- 
mental information is available. It is concluded that a generalized 
theory is unlikely to appear, and that particular cases are best dealt 
with by the principles of similitude. 


models in brie reviewed in general terms. Three examples—ingot 
solidification, mixing of solids, c— flotation conditioning—are given 
to illustrate the application of model technique. In all three cases 
the possibility of model approach which could be advantageously 
taken is not known to have been explored. 


Theory and - of Model Studies by Kun Li—Theory of 


Liquid Extraction Principles and Application te Nuclear Fuel Pro- 
cessing by David Miller—The principles of solvent extraction are 
well known and if the equilibrium behavior is available, it is 
possible by simple experiments to provide the rate data necessary 
to design equipment. 

Basic solvent extraction principles are discussed and illustrated 
by a new process of importance to metallurgical engineers. The 
use of liquid metals as extractions for metals in the solid and 
liquid state has attracted attention as economical means of re- 
processing nuclear fuels. Such processes can retain the fuel in the 
metallic state, avoiding the expensive dissolution and reduction 
steps associated with aqueous processing or fluoride volatility 
processes. 

Extraction of plutonium by magnesium from uranium blankets in 
breeder reactors and other extraction processes are illustrated by 
flowsheets. Problems of materials of construction and equipment 
design are pointed out. 


Genettontns Rate Studies of an Iron Ore by E. F. Young, Jr., and 
John W. H. Chi—In a new approach to the study of conditioning 
ig ores for flotation, an attempt was made to consider condition- 
ing as a unit operation and establish the controlling mechanism and 
kinetics. Although the complete mechanism proved too complex for 
detailed analysis, a workable correlation of the kinetics of condition- 
ing was developed. The use of an analog computer in evaluating 
kinetic constants was demonstrated. 

A general type of empirical equation relating reagent level, 
conditioner size, agitation intensity, and conditioning time to 
flotation performance is presented. The empirical model is shown 
to be compatible with theoretical considerations. 


Alloy-Salt Exchange Reactions by A. T. Morkel and T. B. King— 
Kinetics of the reactions of lead, zinc cadmium and tin, dissolved 
in bismuth, with bismuth chloride dissolved in a salt melt have 
been studied by direct rate measurements. It is shown that the 
data are consistent with rate control of the overall reaction by 
either the transport of the solute in the alloy or the transport in 
the salt melt, experimental conditions being chosen to favor one 
or the other of these processes. It is also concluded that the ex- 
change reaction at the interface is fast. Since such reactions would 
involve the simultaneous collision of several atoms, the overall 
reaction probably occurs as the sum of two electrochemical partial 
reactions. The apparent activation energies are somewhat larger 
than might be expected for a purely transport-controlled process. 
It is also shown that the usual methods of establishing forced con- 
vection in high-temperature systems lead to diffusion boundary 
layer thicknesses that are relatively constant. 


Kinetics of Reduction ef Magnetite with Hydrogen and Hydregen- 
Water Vapor Mixtures by Jean M. Quets, Milton E. Wadsworth, and 
John R. wis—Samples of synthetic magnetite were reduced at 
various temperatures in various partial pressures of hydrogen and 
in mixtures of hydrogen and water vapor. The reaction wes found 
to be surface-controiled in all cases. In the absence of water vapor, 
the rate was directly proportional to hydrogen partial pressure. The 
reduction is believed to involve a surface reaction followed by 
surface diffusion to the reduced bulk phase being formed. A 
transition in the mechanism occurred at approximately 590°C. This 
has been attributed to a change in the slow step of the reduction 
reaction resulting from the presence of stable wustite at higher 
temperatures. Below 590°C the heat of activation for the reduction 
was found to be 14,700 cal per mole and 3200 cal per mole above. 
A similar mechanism is proposed for the reduction of magnetite to 
wustite. The retarding effect of water vapor can be quantitatively 
explained in terms of a back reaction involving the surface dif- 
fusing species. 


Kinetics of Flotation by O. F. Devereux and P. L. de Bruyn—Stud- 
ies aimed at understanding the kinetics involved in flotation have 
in the past consisted mainly of fitting experimental data to empiri- 
cal relations. A notable exception to this approach is the theoretical 
analysis by K. L. Sutherland. 

Dimensional analysis may also be applied to the flotation system 
in an attempt to opotain an empirical relation between a reduced 
number of dimensionless parameters. This has been done and a 
functional relationship relating recovery to five dimensionless 
groups has been obtained with the restriction that geometric 
similarity be observed and that the chemical conditions be in- 
variant. Preliminary experimental studies of a simple fotation 
system indicate that this relationship may be of value in the 
scale-up of laboratory tests to plant operations. 

A theoretical kinetic study is more satisfactory in that it is 
derived from basic principles and does not suffer from the restric- 
tions that plague an empirical study. Flotation can be described by 
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three steps: 1) collision, 2) adhesion, and 3) levitation to the froth 
and subsequent froth drainage. Each of these steps must be studied 
separately and then combined to form an expression for the rate 
at which the entire process occurs. 

The collision rate of colloidal particles as influenced by hydro- 
dynamic flow was treated by H. Miiller. This theoretical analysis of 
Miller with slight modification may be applied to the collision of 
particles and bubbles in some flotation systems. 

Adhesion of particles to bubbles may be attributed to the com- 
bined fluence of hydrodynamic forces, Brownian motion, electrical 
double-layer interaction, and the Londin-van der Waals forces. 
Preliminary calculations indicate that an analytic description of this 
process is ible. 

No solution of the foam drainage problem has been attempted. 


Materials Handling and Mill Design 


Wednesday, March 1 
9:00 am-12m; 2:00 pm-5:00 pm, Tiara Lounge South 
Co-Chairmen: A. A. Wallach, D. G. Ashe (am) 

D. O. Carlson, E. J. O’Connel (pm) 


General Conditions of Mill Lecation and Design by Hildreth Frost, 
Jr.—Author emphasizes that plant construction, operation, and 
maintenance are vitally affected by factors of locale—climate, topo- 

phy, water supply, political environment, and natural catastro- 
phes. Climate is discussed according to zone (tropical, torrid, etc.) ; 
the author suggests ways to counteract the effects of intense sun- 
shine. Prevailing winds are important. Precipitation is of vital 
concern. 

Topography is treated in terms of building sites, road grades, 
housing, and natural shelter; water supply in terms of procurement, 
re-use, and future sources. Mineral content of the water is especially 
important. The past, present and, especially, the future political 
status in any locality is a tremendously important consideration in 
proposals for mill design. Natural catastrophes such as earthquakes, 
hail, floods, and high winds should all be taken into account and 
properly assessed. Although these statements seem axiomatic, past 
experience has shown that such factors are often neglected even on 
major projects, with q t disaster and high cost. 


Recent Trends in Iron Ore Beneficiation and Their Effect on Mill 
Design and Layout by A. Dor—Within the past decade, U.S. tech- 
nological progress in beneficiating iron ore has been impressive 
along several lines of development. Many of these technological 
advances have led to construction of new commercial plants now in 
successful operation. The author compares the merits of various 
beneficiation flowsheets already incorporated in commercial opera- 
tions or still under study for plants now being engineered and 
designed. He offers examples to show how design and layout of 
iron ore concentrators has been affected by the adoption of flow- 
sheets recently considered for several new plants. 


eqnemte Factors Affecting Design of a Milling Plant by C. N. 


Effect of Mining Operation and Tailings Dis 1 Requirements on 
Mill Design by Robert H. Raring and Gilman Y. Murray—The 
authors start on the note that no two installations are ever the 
same. Fixed rules must give way to application of basic principles. 
The writers discuss the effect of mine size, haulage methods, and 
tailings room on mill design and cite examples. They conclude 
with the observation that good design is defined by the way the 
diverse elements are composed in an operation. 


Methods of Material Handlin. 
Ores by Richard Stoehr and 


and Drying of Wet Ambrosia Lake 
rank Howell. 


Materials Handling Facilities at the Ray Mines Division Expansion 
Program by E. C. Speers and F. G. Woodruff—This paper describes 
the materials handling facilities developed in connection with the 
expansion of the Ray Mines Div. milling facilities from 15,000 to 
22,500 tpd. This expansion involved the moving and redesign of 
crushing facilities and a complete renovation in the ore handling 
systems. A change in the grinding flowsheet is also described. 
together with steps taken toward improving automatic control of 
the processes. 


Material Handling Aspects of Blending for Agglomeration by 
Edward P. Larsen—This paper, with illustrations and graphs, in- 
cludes descriptions of material handling systems, their performance, 
and the results obtained. 
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Innovations in on Volume Warehousing and Handling of Bulk 
Materials by W. H. Brown. 


Solid Fluid Separation 


Thursday, March 2 
9:00 am, Starlight Roof 
Co-Chairmen: Clyde Osborn, Dale Mathews 


Lew-Cost Dewatering or Drying of Coarse Concentrates by D. A. 
Dahlstrom and Robert Emmett—Because of recent developments, 
particularly in beneficiation of iron ores, the need for an efficient 
dewatering and/or drying unit for coarse concentrates has become 
apparent. Since particles of 10 mesh or coarser with high specific 
gravities may be involved, cake formation with gravity assistance is 
mandatory. In addition, minimum filter cake moisture content 
together with high productive capacity is required, and vuperation 
usually involves abrasive solids. 

In view of these conditions, the top feed filter and top feed filter 
dryer appeared to offer the most desirable features, while yielding 
low initial and operating costs. These units have been employed for 
many years but application has been limited, chiefly because not 
enough has been known about design and operation. 

The paper discusses principles underlying the design of these 
two units, with special emphasis on feed slurry distribution methods 
that will insure homogeneous cake formation and construction that 
will resist abrasive service. Applications of both types are discussed 
to illustrate advantages in operation and economy. 


Separation of Solids from Fluids by Electronics by John L. Carswell. 
—The corona discharge which results when a potential of several 
thousand volts is applied to a pointed electrode may be used to 
supply a considerable charge to the surface of a dielectric liquid. 
If a grounded electrode is immersed in the liquid, an electrical 
field exists between the surface and the grounded electrode, and 
forces are applied to any particles suspended in the liquid. The 
settling rate of some suspensions—even some colloidal suspensions— 
may be greatly accelerated and the solids may be plated out on the 
grounded electrode. In this process conductivity of the particles is 
not the determining factor; forces are applied to conductive as well 
as nonconductive particles. The liquid, however, must be a non- 
conductor. There is no action with aq susp i In some 
clarifying processes for petroleum and vegetable oils, fuller’s earth 
or similar material is added to the oi! where it adsorbs discolorants 
and moisture and then is allowed to settle out. The smaller the 
particles of adsorbant used, the greater the surface area in contact 
and the higher the efficiency. However, as the particle size 
decreases, the settling rate increases. By using corona discharge to 
remove the solids, higher overall efficiency can be achieved. 


Operating Control 


Thursday, March 2 
2:00 pm, Starlight Roof 
Co-Chairmen: H. E. Uhland, J. T. Lawver 


Automation in Kennevott’s Western Division Concentrators by B. T. 
Burwell and H. W. Franz—Studies conducted at Kennecott’s West- 
ern Mining Div. Research Center and at the Division's concentra- 
tors have developed practical techniques for automating various 
milling procedures. Comparisons have been made of the effective- 
ness of various measuring and control devices and studies con- 
ducted to develop the proper method of applying instrumental 
control to various types of treatment circuits. Much of the work 
has been directed toward the problems associated with automatic 
control of grinding-classification circuits; however, attention has 
also been given to control of pH of ore pulps and to such problems 
as control of thickener operation and automatic loading of ore bins. 
These studies have led to the installation of automation equipment 
at each of the company’s concentrators; additional installations are 
being made or are in the planning stage. This paper reviews and 
summarizes this work and the findings obtained from it. 


Operating Control Applications by James P. Sheehan. 


Mass Flow Measurement of Mine Slurries by John W. Pierce. 
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Pyrolysis and Agglomeration 
(Joint MBD-EMD) 


Thursday, March 2 
2:00 pm, Zodiac Room 
Co-Chairmen: Harold E. Rowen, W. F. Stowasser 


Beneficiation of Cement Raw Materials by the Dwight-Lieyd Pro- 
cesses by C. D. Thompson, D. C. Violetta, and C. A. Czako— 
Mechanics of the continuous sintering process are briefly reviewed 
and the application of this process for the beneficiation of principal 
minerals used in making cement is shown. Pilot plant tests using 
pyrobeneficiation techniques were conducted with mixtures of lime- 
stone and shale in various ratios. Results are illustrated, showing 
the percentage elimination of carbon, carbonates, sulfur, alkalis and 
volatiles as a function of the limestone-shale ratio. Tests with vary- 
ing quantities of solid fuels, added to mixtures containing lime- 
stone and shale in a 4:1 ratio, were made to attain optimum elimi- 
nation of the volatile constituents. Experimental results show that 
90 pet of these constituents were removed during the calcination 
sintering process. The advantages of using the beneficiated 
material for making cement are discussed with regard to preparing, 
handling, and firing operations. 

A sintering process is described for treating raw materials or 
kiln waste products which contain high amounts of alkaline 
materials. Chloridizing roasts were performed with a high-alkaline 
waste dust mixed in a 1:1 ratio with raw cement meal. The data 
from these tests and others using different halides for aiding 
alkali removal are evaluated by the alkali content of the cement 
clinker. Test results showed that the Dwight-Lloyd process could be 
applied with facility in beneficiating raw materials for cement 
making. Substantial quantities of deleterious volatile constituents 
were removed by calcining and sintering techniques. 


Exethermic Hardening of Copper-Nickel Concentrate Agglomerates 
by M. P. Sudbury and F. Petkovich—This paper describes the devel- 
opment of a new method of treating flotation concentrates for the 
preparation of feed suitable for direct charging to blast furnaces or 
converters. The method takes advantage of the fact that pyrrhotite 
contained in the concentrates can be made to undergo exothermic 
reactions which, under properly controlled conditions, result in 
formation of oxidation products that serve to cement the concen- 
trate particles together. Thus green concentrates either in the form 
of pellets or briquettes containing 5 to 8 pct moisture were not 
only hardened, but also completely dried autogenously by con- 
tinuous countercurrent shaft treatment with air. The process was 
developed through pilot plant operations ranging from 35 Ib per hr 
to 2.5 tph, culminating in products evaluation tests on a railway-car 


New Process in Sintering Fine Iren Ores (Semi-Pellet 5 ) by 
Yoshik Takahashi, Masao Serizawa, Kazuo Miyagawa, and Yasuo 
Shimomura—Because they had to use finer-ground iron-bearing 
materials, the management of Hirohata Works of Fuji Iron & Steel 
Co. Ltd. was faced with decreasing sintering rates due to loss of 
bed permeability at a time when they were to increase steel pro- 
duction from 120,000 to 180,000 L.T. per month. The basic sintering 
burden is made up of 40 pct pyrite cinder, 40 pct fine ores, and 20 
pet Mill Scale and iron sands. Serious consideration was given to 
research and pilot plant work in the U.S. and Sweden covering 
pellets and a decision was made to pelletize the fines to about 3 to 
5-mm diam and mix them with other charge materials for sinter- 


pyrite cinder from flotation and suspended bed roasting was 
difficult to pelletize but additives such as bentonite, calcium hydrate, 
and sticky ores have made success possible. Bed permeability and 
production has increased. In 1957 drum, cone, and disc pelletizers 
were used in a Greeiwalt pan plant with capacity of 60,000 L.T. 
per month. Evaluation of results governed installing 4 disc pelletizers 
in a new Dwight-Lloyd type of plant in 1960 where they are oper- 
ating satisfactorily. A report is made covering research and devel- 
opment work commenced in 1954 through the intermediate tests and 
= application to the present operation. Graphs and charts are 


MINING AND EXPLORATION DIVISION 


Open Pit Mining 


Monday, February 27 
9:30 am, Chase Club 
Co-Chairmen: Hugh J. Leach, Marvin E. Johnson 


Use of Bucket Wheel Excavators in Difficult Ground by W. L. Opie. 


The ‘Lectra Haul’ Truck and Its Use on the Mesabi by J. L. Vint. 


The Electric Wheel Truck in Anaconda’s Operations by RK. M. 
Stewart. 


Application of Marginal Analysis in Determining Cut-Off Grade by 
Edward L. Vickers—The operating and valuation engineer faces the 
ever-present problem of defining cut-off grade in gradational ore 
deposits. The theorist in economics has long dealt with similar 
problems in attempting to define the optimum rate of output in a 
competitive economy. This paper shows how marginal analysis—a 
valuable tool of the economic theorist—can be successfully applied 
in determining cut-off to achieve maximum total profit. Careful 
study reveals that many common problems in mining can be re- 
duced to a simple statement: continue adding units of input factors 
until an optimum level of productivity is reached. 


Surface Bench Mining Combined with Underground Haulage by 
E. P. Pfleider. 


Quebec Cartier Mining Co. Iron Ore Development in Northern Que- 
bec by Jean Paul Drolet—The Quebec Cartier Mining Co. develop- 
ment to produce iron ore concentrates is located in the North Shore 
area of the Province of Quebec. The ore deposits lie in the Mt. 

-Mt. Wright area, the southwestern part of the Quebec- Lab- 
rador Trough. 

Present plans call for mining large quantities of low-grade iron 
ore; erecting a large concentrator; developing hydro-power; build- 
ing a 193-mile railroad from Port Cartier on the St. Lawrence to 
the mine site; and constructing a new harbor and loading facilities 
near Port Cartier. These installations also require establishing two 
modern towns, which will have a population of about 6000. All 
phases of the project are well under way. Target completion date 
for the first shipments of high-grade concentrates is the spring of 
1961. QCM expects to market its products in Canada as well as in 
Europe and the U.S 

The film to be presented is a documentary report describing three 
years of construction work towards development of these large 
reserves of iron ore in northern Quebec. 


Underground Mining 


Monday, February 27 
2:30 pm, Chase Club 
Co-Chairmen: John J. Reed, C. David Mann 


Underground Use of AN Fuel Oil Explesives by John L. Ryon, Jr.— 
The author summarizes International Salt Co.’s experience with AN 
fuel oil mixtures in underground biasting in the company’s mines 
at Detroit; Retsof, N. Y.; and Avery Island, La. Initial experiments 
were conducted at Detroit, where several thousand drillholes were 
loaded with AN fuel oil mixture in the course of two and a half 
years. The author outlines International's experimental activities 
with these explosives, describes present AN loading and blasting 
procedures, and covers the proposed use of this material at the 
company’s Cleveland mine, which is going into production. 


Alimak Raise Climber at the Iren King Branch of Shattuck Denn 
Mining Corp. by B. R. Waples, Jr.—The new Alimak method 
proved a fast, economical way of driving raises at the Iron King 
Branch of Shattuck Denn Mining Corp., Humboldt, Ariz. The Ali- 
mak raise climber is essentially a track-climbing drill platform, 
propelled by an air motor that drives pinions meshing into a guide 
rail rack. The climber can be lifted to any desired height along the 
guide rail, which is rock bolted to the raise wall. Raise rounds are 
quickly drilled out and the climber is swung out of the way at the 
bottom of the raise during blasting. All rounds are blasted elec- 
trically. Compared with the three-compartment timbered raises 
formerly used, the Alimak raise is 2.4 times faster in total shift 
time, permitting savings of $1200 in timber per raise and elimi- 
nating lost time in ventilation of raise headings. 


Measurement of Reck Pressure with a Hydraulic Cell by Lowis A. 
Panek—During the past three years the USBM has developed an 
apparatus and technique for direct measurement of existing pres- 
sure and change of pressure in mine rock. This relatively simple 
and inexpensive monitor is reliable for months after being installed. 
It is used to determine shift of ground pressure created by differ- 
ent sequences of mining, to ascertain the cause of rock failures, 
and to evaluate the need for artificial support. The technique has 
been employed to measure pressures in limestone, greywacke, con- 
crete, diabase, and soft iron ore. 
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Theory and Practice of Rock Bolting by Thomas A. Lang—In addi- 
tion to providing support for rock excavations, bolting creates a 
structurally competent diaphragm around an excavation. The author 
discusses the principles of rock bolting, giving typical illustrations 
and examples. He describes various types of bolts, acceptable 
methods of installation, and current techniques for grouting rock 
bolts to insure their permanence. 


Boring Large Hole Mine Openings by Erwin A. Morlan—Present 
methods of boring large-hole mine openings are briefly reviewed. 
Factors that influence design and choice of down-the-hole equip- 
ment for rotary-drilling large holes are discussed. With formation 
drillability taken as a starting point, graphs and charts are given to 
aid in selection of bit load, circulation system, flow rate, drill 
stem, cutter design, and rotary . 


Research Symposium 


Tuesday, February 28 
9:00 am, Khorassan A Room 
Chairman: C. H. Burgess 


foumee Research in Mining Engineering by Evan Just and George 
‘arks. 


Research in Exploration by R. H. Carpenter. 
Underground Nuclear Testing by Charles Bates. 


Future Trends in Mining and Exploration by R. J. P. Lyon and 
W. H. Westphai. 


Geology (Joint with Society of Economic 
Geologists) 


Wednesday, March 1 
9:00 am, Khorassan C Room 
Co-Chairmen: M. L. Jensen, J. D. Forrester 


Some Aspects of Mine Geology in the Southeast Missouri Lead 
District by F. G. Snyder and James W. Odell—Mining geology in 
the Southeast Missouri district is regarded as distinct from ex- 
ploration geology. The mine geologist has three objectives: 1) to 
assist profitable mine operation; 2) to extend the life of the mine by 
finding additional ore; 3) to interpret geology to operating staff 
and management. On the basis of his interpretation drilling pro- 
grams are planned, orebodies are evaluated for development, and 
day-to-day problems are solved. 

Under a mining geology program initiated in 1947, extensive un- 
derground workings have been mapped on a scale of 50 ft to 1 in., 
and a district pattern of ore controls has been established. The 
effectiveness of this program is revealed by production data and 
cost figures for the district. 


The Use of Geology in Butte by Edward P. Shea—Since 1900, when 
it was organized, Anaconda’s geological department at Butte has 
successfully employed standardized methods. Guided by the geologic 
record, the geologist works closely with mine operators, pursuing a 
policy of developing at least one ton of new ore to replace every 
ton mined. A formal estimate of reserves is made on the first of 
each year, and the geologist estimates the tonnage developed 
weekly to determine the current status. A geological research de- 
partment with a well equipped laboratory is maintained to investi- 
gate rock alteration, and extensive studies are in progress to relate 
alteration to mineralization and grade in both vertical and hori- 
zontal dimensions. An exhaustive study of Butte mineralogy is 
under way to obtain better knowledge and understanding of the 
behavior of the ore minerals at the time of deposition. This in- 
formation will be used to predict deep-level possibilities and locate 
the zones of better copper mineralization. The value of former 
records is demonstrated by comparatively recent projects—such as 
the Kelley and Elm Orlu cave mines and the Alice and Berkeley 
pits—which originated in the geological department. 


Role of Mine Geology in Exploitation of the Iron Deposits of the 
Knob Lake Range, Canada by Roger A. Blais and John B. Stubbins 
—Operations of the Iron Ore Co. of Canada in Labrador-New 
Quebec have, from the start, included a large amount of geological 
work. During the exploration phase, from 1936 to 1950, geologists 
directed the mapping of more than 15,000 sq miles of desolate and 
remote territory. They also supervised test pitting, drilling, under- 
ground workings, volume factor and structure tests, as well as 
calculations of ore grades and tonnages. 

In the development phase, the orebodies are outlined in detail by 
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mapping at 100 ft to the in.; systematic test itting and trenching 
with power shovels; and test and tonnage dri ling. Development is 
carried sufficiently ahead of mining to provide reliable tonnage and 
grade estimates and allow final mine planning. This work costs 
less than 5¢ per ton of ore outlined. 

All mines are mapped and piotted on plans and sections at 40 
ft to the in. Geological interpretation and ore grades are revised 
daily on the basis of the mining data. To make full use of geology 
in the mining operations, the pit engineer combines the duties of 
geologist and mining engineer. Detailed mine geology in this 
district is a well recognized and relatively inexpensive necessity. 


Geology at the Pitch Mine by Arthur Baker III and Wm. C. Scott— 
This 60-tpd high-grade uranium mine near Gunnison, Colo., offers 
an excellent small-scale example of the use of geology in an oper- 
ating mine. Small limestone lenses, rarely containing more than 
10,000 tons of ore, occur in a shear zone 300 ft wide. Both ore and 
surrounding rock are strongly sheared, making very bad ground 
that is costly to drive through and equaily costly to hold open. © 
Because of the small size of orebodies, much exploration work is 
necessary. Percussion long-holing is used for exploration; it has 
serious drawbacks but is the most effective and least expensive 
technique that has been found. So far the mine geologist has not 
been able to predict ore very far ahead of actual physical explora- 
tion; his task is careful study of all openings for the very subtle 
indications that there is ore nearby. On the basis of this work new 
orebodies have been found and known bodies have been mined as 
efficiently and cleanly as possible. It is probably no exaggeration 
to say that without the mine geologist’s work the life of the mine 
would be halved. 


Jackling Lecture Session 


Wednesday, March 1 
2:00 pm, Khorassan C Room 


The Significance of Mineralized Breccia Pipes by Vincent D. Perry. 


Geochemical 


Thursday, March 2 
9:00 am, Khorassan A Room 
Chairman: Douglas R. Cook 


Basic Statistical Measures in Geochemical Investigations of Colorado 


Plateau Uranium Deposits by A. T. Miesch and L. B. Riley—in a 
study of the distribution of minor elements in these deposits some 
basic statistical measures were computed which could be useful in 
geochemical exploration. Among these measures are: 1) geometric 
and arithmetic mean concentrations of elements in the ores and 
in the sandstone host rocks; 2) measures of variation of elements 
in the ores and host rocks; and 3) correlation coefficients between 
element pairs in the ores and host rocks. The geometric and the 
arithmetic mean are both necessary statistics in minor element 
studies, the appropriateness of one over the other depending on 
the purpose for which the mean is to be used. 

The geochemical phi scale used in computing these measures is 
similar in some respects to the phi scale used in grain-size studies 
by sedimentary petrologists. Statistics computed on minor element 
concentrations, however, are reconverted to conventional units. 


Quantitative Distribution of Major and Trace Components in Rock 
Masses by E. H. Timothy Whitten—Fundamental principles of trend 
surface analysis are briefly reviewed. Recent analyses of several 
granite masses illustrate the method of estimating the quantitative 
regional composition and also variation trends. Mineralogical, bulk 
chemical, and other quantitative variates can be employed. Such 
results should improve gravimetric surveys, which have relied 
until now on correction terms based on estimated rock composi- 
tion. For the first time realistic estimates of the mean composition 
of rock bodies can be made with the aid of trend components. 
Present results largely involved projection of data onto a horizontal 
plane, but if enough data are available, use of three spatial co- 
ordinates increases accuracy for prediction in “unexposed” areas. 
The sampling plan is of paramount importance. Unless a suitable 
sampling plan is devised and adhered to rigorously, all subsequent 
analysis is liable to strong bias, leading to spurious estimates. 


Geophysics for the Geologist and Engineer 


Thursday, March 2 
2:00 pm, Khorassan A Room 
Chairman: Don A. Hansen 
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Geologic Mapping with the Aid of Magnetics, Tahawus Area, N. ¥. 
by Malcolm Heyburn—Airborne and ground magnetic surveys were 
made over the vicinity of the Sanford Hill orebody at Tahawus, 
Essex County, N. Y. These geophysical surveys delineated litho- 
logic and structural features associated with the orebodies; indi- 
cated a major extension of the Sanford Hill orebody; and guided 
a drilling program to prove this extension. The titaniferous mag- 
netite orebody at Sanford Hill is associated with gabbro occurring 
in anorthosite. The contrast in magnetic susceptibilities of these 
rock types is reflected in the magnetic measurements, allowing 
geologic mapping that shows rock types and inferred structural 
features. The anomalous magnetic high of the airborne magne- 
tometer survey indicated a southern extension of the Sanford Hill 
orebody. Diamond drilling. guided by results of the airborne survey 
and, specifically, by the ground magnetic results, substantiated the 
interpretation that this ore extension was of major magnitude. 


Geophysical Studies in Suppert of Geologic Mapping in the Twin 
Butte Quadrangle, Ariz. by G. V. Keller, D. Plouff, and I. Ziete— 
The Twin Buttes quadrangle, south of Tucson, Ariz., includes the 
central portion and eastern flanks of the Sierrita Mountains. Inter- 
est in the geology of these mountains has increased since the dis- 
covery of several major copper deposits in the area. Geol 
mapping over the lower part of the Sierrita pediment is hampered 
by alluvial deposits, and the exposures are r. 

A major structural feature is the San vier thrust sheet—a 
wedge of Helmet fanglomerate and some older rocks—in the north- 
east corner of the quadrangle. A panty low approximately indi- 
cates the limits of the Helmet fanglomerate, but quantitative inter- 
pretation of thickness and outline of the thrust sheet is limited by 
the presence of dense, older rocks along the border and in the 
sole of the thrust sheet. A regional gravity survey supports the 
hypothesis that the source of the thrust sheet may be about 6% 
miles southeast of its present location. 

An airborne magnetic survey was useful in mapp the extent 
of voleanic flow rocks under the alluvium. Flow roc are com- 
mon in the eastern half of the quadrangle and extend about six 
miles north of the Twin Buttes quadrangle, under cover. 

Electrical resistivity soundings were made at 12 locations over 
the San Xavier thrust sheet to determine its thickness. The great- 
est depths to basement rocks were found to be 2000 to 2500 ft, 
in the central part of the thrust sheet, which thins gradually to 
the west and north, more abruptly to the south. 


Use of Seismic Techniques in Analyzing Subsurface Materials by 
C. R. Fahnestock—A newly developed relatively inexpensive port- 
able seismograph provides answers to many construction and earth- 
moving problems such as depth to bedrock, thickness of subsurface 
strata, bearing capacity, and degree of c lidati quickly and 
with a high degree of accuracy. 

Other techniques, principally earth resistivity, are used to obtain 
information on subsurface strata. resistivity depends upon 
differential resistivity of various subsurface strata to passage of an 
electrical current. The refraction i graph es the speed 
of a seismic or shock wave through various layers of subsurface 
materials. Speed of a seismic wave varies proportionately with the 
consolidation of the conductor. Thus, if speed of a seismic wave 
through a given material can be measured, the relative consolida- 
tion of that material is obtained. 

Correlation of seismic velocities with machine performance has 
been established for many materials. Highway, pipeline, and cable- 
laying contractors use seismic equipment. Bridge and tunnel build- 
ers utilize seismic techniques to obtain bearing capacities and 
other needed data on subsurface layers. 
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Interfuel Session 


Monday, February 27 
2:30 pm, Stockholm Room 
Co-Chairmen: C. J. Potter, Charles R. Dodson 


Competitive Markets: The Fossile Fuels by Myles E. Robinson and 
W. L. Kurtz—Since World War II the growth of natural gas in the 
competitive fuel market has been about four times that of oil, 
while both bituminous coal and anthracite have experienced de- 
clines, the decrease in anthracite being some two-and-a-half times 
that of bituminous coal. In electric utility generation, the only 
area where there are enough comprehensive data to permit com- 
parisons of the contributions and performance of the fossil fuels, 
coal is playing a much more important role, showing a strong up- 
ward trend since 1949, though a break in this may have started 
with 1956. During the past decade the increase in thermal efficiency, 
among the fossil fuels, has been greatest for coal, followed by oil 
and gas, in this order. The national pattern, with some excep- 
tions, duplicated in fuel utilization. This is of course 


ysical and is not affected by relative changes in fuel costs. In 


terms of the number of BTU'’s required to generate 1 Kw-hr the 
progress of coal during the decade has been greater than that of 
either gas or oil, bo nationally and in each coal competitive 
region. Finally, the cost of using coal to generate electricity, on 
either a physical unit or a BTU basis, has remained practically 
constant during the d de, in trast to steadily rising costs in 
the case of both gas and oil. 


Fuel Interchangeability: Measuring Its Extent in U. 8. Energy 
Markets by W. Gibson Jaworek and John J. Schanz, Jr.—-This per 
presents the results of a comprehensive quantitative study of fuel 
interchangeability in Pennsylvania and extends these findings to 
national and regional survey markets. ; 

Fuel substitution possibilities are classified as existing, feasible, or 
impractical according to the amount of time and money required 
for the consumer to change fuels. Results of various marketing re- 
search techniques, particularly questionnaire surveys, were used in 
estimates of the proportion of interchangeability in Pennsylvania 
in the four major sectors of energy utilization: 1) industrial, 2) 
electric generation, 3) residential and commercial, and 4) transpor- 
tation. About 17 pct of all fuels consumed in the state were found 
to be of existing interchangeability, 49 pct of feasible interchange- 
ability, and only 34 pct of impractical interchangeability. On the 
basis of results obtained in Pennsylvania, the authors present esti- 
mates of fuel substitution possibilities in U.S. energy markets. They 
note that interchangeable markets are concentrated in several 
regional areas and t these markets differ considerably among 
the various types of fuel consumers, and they suggest that public 
and private policies affecting fuel marketing take into considera- 
tion the adaptability of U.S. energy markets. 


Percentage Depletion 


Wednesday, March 1 
9:00 am, Stockholm Room 
Co-Chairmen: C. W. Merrill, Jr., J. D. Vanderwilt 


Recent Federal Tax Developments Affecting Coal Mine Operaters by 
Richard L. Hirshberg—This paper reviews several recent and im- 
portant changes in the Internal Revenue Code which are applicable 
to mining and phasi the ity for keeping abreast of 
tax developments. 

In covering the following items, the author cites specific cases: 1) 
Definition of gross income from mining for depletion purposes (the 
problem of defining cut-off point). 2) Economic interest in coal con- 
tractor arrangements. Who is entitled to depletion allowance? 3) 
Deductibility of exploration expenditures. 4) finition of property 
for depletion and other purposes with respect to mines. 5) Depre- 
ciation, with special reference to mining assets. U.S. Treasury pro- 
posal to change law of treatment of gain from sale of certain 
depreciable assets, and Treasury survey on depreciation policy. 


The Depletion Rationale and Recent Political Pressures of Erosion 
by Oscar H. Lentz—The writer analyzes the causes of mounting 
political pressures which threaten to erode the traditional justifi- 
cation for depletion allowances. He sees the current controversy 
over percentage depletion allowances as stemmi from the 1918 
legislative rationale of discovery-value depletion. This was a mul- 
tiple-purpose rationale, which has never been clearly understood 
outside the extractive industries—or within some quarters of the 
extractive industries. 

In the light of historical perspective, the author formulates the 
fundamentai responsibility of both Congress and the leaders of 
industry in a free society, attributing much of the historic erosion 
of traditional justification for depletion allowances to the failures 
of industry leaders. He also lists as basic factors the growing polit- 

power of: 1) or ized labor, 2) farmers, 3) government work- 
ers, and 4) old people. 


Mineral Self-Sufficiency by S. G. Lasky—Mineral self-sufficiency, 
commonly taken to mean a nation’s ability to supply its needs 
from domestic sources, is no more than a measure of performance. 
Except for those minerals a nation does not have, or has only in 
part, performance is influenced more by economic and managerial 
factors than by a nation’s resource position. The U.S. has moved 
from net exporter to net importer in only 6 items in the past 40 
years, and while this was happening countervailing improvements 
were taking place. 

Some industrial dependence on imports is inevitable; an in- 
dustrial nation living within its own uction would end up 
with a technology different from that of any other nation. Never- 
theless, a nat can reach a long way toward self-sufficiency if it 
is willing to pay the cost—but this cost will be incalculable. 


Transportation of Bulky Industrial Minerals 
(Joint with IndMD) 


(Thursday, March 2, 9:00 am. See pp. 1243-1244.) 
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Aerial view of Denison Mines Ltd. property showing the concentrator (left) and the No. 2 shaft (center). 


DENISON MINE OPERATION 
AT ELLIOT LAKE 


ocated in the Elliot Lake mining district of Can- 

ada, the Denison mine lies between Sudbury to 

by the east and Sault Ste. Marie to the west. This area 

is overlain by Huronian sediments filling a basin in 

the Keewatin basement complex. Subsequent folding 

of these sediments developed a synclinal structure, 

J. KOSTUIK known locally as the Quirke Lake Trough, which 

forms the northern portion of the now famous 

big Z structure, the geological trademark of this 

region. Plunging to the west and extending nine 

miles from the granite outcropping in the north to 

the Keewatin lava contact to the south, the syncline 

M. J. DE BASTIANI has dips of 10° to 45° on the north limb and 10° to 
20° on the south limb. 


J. KOSTUIK, Member of AIME, is General Manager, and M. J. 
DE BASTIANI, Member of AIME, is Mine Manager, Denison Mines 
Ltd., Elliot Lake, Canada. 
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The Denison orebody, located on the north limb 
of the syncline, lies between 800 ft and 3000 ft be- 
low the surface. The main ore zone is within 50 ft of 
the Mississagi-Keewatin contact (see page 1252), 
and it varies in thickness from 6 ft to 32 ft. This 
ore zone has a composite dip of 19° to the south and 
is composed primarily of two pyritized conglom- 
erate beds separated by a band of pebbly quartzite 
stratum. The upper conglomerate bed of the main 
zone varies from 2 ft to 15 ft in thickness, while the 
lower conglomerate varies from 2 ft to 12 ft. Over 
extended areas, mining is carried out over the entire 
section comprising the two conglomerate layers and 
intercalated quartzite; in other areas, the conglom- 
erates are selectively mined, depending on the 
thickness of the quartzite. 

The ore zone contains approximately 6 pct sulfides 
and 80 pct silica. The predominant uranium-bearing 
minerals are brannerite, uraninite, and an uniden- 
tified mineral (probably thucolite). Some of the un- 
economic metallic minerals identified to date are 
pyrite, pyrrhotite, and chalcopyrite. 


MINE LAYOUT 

Shafts: Underground exploration and development 
were performed through two shafts one-half mile 
apart. The No. 1 shaft, sunk to a depth of 1856 ft 
with the main station established at the 1600-ft ore 
level, is a 250-sq ft, 5-compartment shaft capable 
of handling 4500 tpd. Two 5x5%-ft compartments 
serviced by a 12-ft diam double-drum hoist, are 
used for hoisting 190-cu ft bottom-dump skips in 
balance. A 30-man cage, offset by a counterbalance, 
operates within a 5%x11%-ft compartment. The 
fifth compartment is used as a manway, pipe and 


2 


QUEBEC 


cable-way. This shaft is also provided with an inter- 
mediate pumping station used during the initial 
mining phase as well as loading-pocket and spill- 
pocket installations and pumping facilities. 

The 480-sq ft No. 2 shaft, located down-dip from 
No. 1 shaft, has a 2776-ft depth. Serving as the main 
hoisting shaft with a maximum capacity of 9000 tpd, 
it has eight compartments, four of which are used for 
hoisting ore in 10-ton capacity bottom-dump skips. 
These four compartments, measuring 5x6-ft in sec- 
tion, are serviced by two 12-ft diam double-drum 
semi-automatic hoists. A 50-man cage is operated in 
a 15x8-ft compartment, and it is counterbalanced by 
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a 12-ton weight. Two compartments are used for 
ventilation, manway, electric cables, and pipes. 

A station was constructed at the 1325-ft horizon 
of the Nc. 2 shaft for relay pumping. The main 
station is located at the 2465-ft horizon, and the 
ore-pass control station was excavated 168 ft below 
the main station. The ore-pass station controls the 
ore from the two passes and feeds a four-chute 
loading-pocket. A spill-pocket is located at the bot- 
tom of the shaft in the skip hoisting compartments; 
it has a chute arrangement to pull the spill directly 
into a car on the cage. A U-shaped excavated area 
off the shaft bottom acts as a sump and is provided 
with settling and clear water compartments as 
shown in drawing (above). 

Main Air and Service Ways: A 5-entry system in 
the ore horizon was planned to interconnect the two 
shafts. The 22x10-ft openings are designed for serv- 
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ice and ventilation, the three center entries being 
used as fresh airways and the two flanking openings 
controlling the vitiated air. 

Main Conveyorways: The use of a conveyor sys- 
tem for hauling ore from the working areas allows 
the company to explore and develop within the ore- 
body. Conveyorways are kept in the ore zone within 
specific limits; less than 0.5 pct of excavation is per- 
formed in waste rock. Where excessive dips are en- 
countered over extended areas, a footwall conveyor- 
way is cut in the waste rock. The size of the con- 
veyorways has evolved from 25-ft widths by the 
height of the ore zone to the present measurements 
of 8x14 ft in ore and 8x12 ft in waste rock. 

Trackless Haulageways: Haulageways are driven 
normal to the conveyorways at intervals of 250 to 
280 ft. Measuring 22-ft wide by the height of the 
ore zone, they are used by electric shuttle cars, 
diesel trucks, and in some instances, by feeder con- 
veyors. The mining layout features a system in 
which conveyor hauling can be adapted to all head- 
ings which have been driven as trackless haulage- 
ways, whether or not on strike. 

Production Panels: The strip of ore located be- 
tween two haulageways is known as a production 
panel. A self-contained panel consists of the haul- 
ageway (also used as an airway) and rooms of vary- 
ing width driven up-dip from this haulageway. The 
room-and-pillar layout is designed to permit 67 pct 
total extraction of the panel. Twin headings are 
driven only when development is spearheaded for 
a special purpose and the strike advance makes nor- 
mal pilot breakthroughs impossible. 

A total of 12 to 15 panels in different phases of 
development and mining sequence is required to 
maintain production at existing capacity. In addition, 
an advance of 1000 ft per month in an average 
height of 12 ft of ore is required to maintain the 
developed reserves. Each foot of panel advance de- 
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velops 90 to 450 tons of ore, depending on the thick- 
ness of the ore zone. Strike haulages in the thinner 
ore areas are driven at a much greater pace to keep 
the ratio of up-dip ore in balance. 


MINING METHODS 
Approximately 83 pct of the ore is produced by 
airleg, slusher hoist, and scraper mining while the 
remainder is derived from drillmobile-scoopmobile 
operations. Though the ore may be broken and 
loaded by two different methods, the hauling from 
these operations is accomplished by either electric 
shuttle cars, diesel trucks, conveyors or by a com- 
bination of rubber-tired vehicles and conveyors. 
The basic plan of development in the orebody is 
to drive the main artery, usually a conveyorway, 
and to erect the conveyor as soon as one panel length 
has been reached, overpass facilities have been pro- 
vided, and haulageways and conveyorway faces 
have advanced 30 ft beyond the loading points of the 
conveyor, Following the extension of the conveyor- 
way, a loading chute is provided for the haulage 
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road and a scraper chute is installed at the end 
of the belt to permit direct loading of the broken ore 
from the advancing artery. Haulage roads on either 
side of the conveyor are then advanced approxi- 
mately 200 ft by scraping broken ore directly onto 
the belt. By the time the limit of economic scraping 
has been reached, the access is available either to 
allow the use of trackless haulage equipment or to 
install feeder conveyor belts. 


LONGITUDINAL SECTION ON ¢ 
STANDARD STRIKE DEVELOPMENT 


SECTION A-A 
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Mobile ramp slushing at Denison. 


The mining operation features hanging wall con- 
trol on either the upper or the lower reef of the con- 
glomerate section. When the thickness of the inter- 
calated quartzite is such that it does not unduly 
lower the grade, the reefs are mined together. Hang- 
ing wall control is of major importance in respect to 
safety and dilution because 1 sq ft of roof is ex- 
posed with every ton of ore mined. With today’s 
trend being definitely toward selective extraction, 
careful training and supervision of crews installing 
roof supports are producing favorable results in re- 
lation to back and dilution control. 

Airleg and Scraper Operations: This method of 
mining is applicable to any phase and section of the 
mine, being equally adaptable to strike drives as it 
is to room-and-pillar mining. The normal procedure, 
depending on size of heading, consists of driving an 
8x8-ft pilot drift which is followed in turn by slash- 
ing to proper width and benching to the required 
height (see bottom drawing, page 1253). Short holes 
are drilled from the pilot heading on room center 
lines to determine the ore section and the cut-off 
points in the hanging wall and footwall. 

Haulage roads are usually slashed and benched 
to 22-ft widths and 12-ft heights. Room preparation 
usually is concurrent with the development of haul- 
age roads parallel to the strike of the orebody. 
Both of these operations are performed by the same 
crew which normally overcuts the room to a distance 
of 40 ft up-dip. Ore from the strike drive and room 
development is loaded by scraping the material over 
a stationary steel chute installed in the heading or 
over a mobile ramp. When a 50 hp slusher hoist and 
a 60-in. scraper hoe combination is used, the ad- 
vance is limited to 150-ft or increments of room- 
and-pillar interval so that the chute can be located 
adjacent to a pillar. 

As soon as the room development is completed and 
the strike ramp is moved ahead, a chute is installed 
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Dumping uranium ore on the grizzly. 


in the center of the room with an electric hoist 
located to one side. The type of chute employed is 
designed for rapid erection and rugged service. The 
construction and erection costs approximate 4¢ per 
ton, and all original chutes are still in operation to- 
day. The chute is attached to a rock sill at the front 
and suspended at the discharge end with chains and 
safety cables. A minimum height of 11 ft on the up- 
dip side of the heading is required to erect the 
chute for shuttle car and truck loading. 

The standard roadway width of 22 ft allows 
enough clearance for two haulage units, essential in 
single entry panels. Where conveyor belts have been 
installed, the chute is arranged to load the belt 
through a grizzly. 

Ore thicknesses exceeding 8 ft are top-sliced and 
followed by benching. The bench is advanced the 
entire length of the room. In areas where the ore 
is thicker than 16 ft, a series of benches 8 ft high 
are taken in a similar manner. As mining in the 
room is completed and the chute and hoist removed, 
the pillar and bench at the room entrance are re- 
moved (see upper drawing, page 1255). 

Trackless Equipment Operations: At present ap- 
proximately 17 pct of mine production is obtained by 
room-and-pillar mining using mobile equipment, 
consisting of front-end loaders, working with tractor 
mounted 3-boom drill-jumbos. This phase of the 
operation is limited to those areas in which the ore 
section exceeds 10-ft thickness with less than 10° 
dips. The most efficient application of this method is 
in down-dip rooms adjacent to development faces 
where both can be conveniently worked on a rotat- 
ing basis with common equipment. 

Transportation of Ore: The 14-ton capacity shuttle 
car is designed for grades up to 34 pct. It is a 
4-wheel steer, four-wheel drive vehicle powered by 
two 40-hp de motors. After the two shafts were 
joined, and adequate ventilation was provided, diesel 


> 
‘ 
3 
4 
i 
a4 


VENT CONTROL 


\ 
\ 
\ 
STOPE PREP. 
SLASHING 
j — 
/ \ Joe HOIST 
pits: 


48 iN INVEYOR 
HAULAGE - CONVEYORWAY 22° x |2° 


STANDARD CONVEYOR PANEL —IOO FT OPEN FACE STOPES 
EXTRACTION-67% 


PILLAR 
4 BENCHING | | | 
| 
| | | 
| | | | 
| SLASHING | 
| | 
| | 


HAULAGE ROAD 


ADVANCING FACE 


FOR SHUTTLE CAR HAULAGE 


TYPICAL CONVEYOR LOADING STATION 


CROSS SECTION 


DECEMBER 1960, MINING ENGINEERING—1255 


| 
4 
PLAN 
“4 
a4 w* 


trucks were introduced for hauling and servicing. 
These trucks are very flexible, operate in low-ceiling 
areas, but are limited to about 30 pct slopes. 

Although the ability of shuttle cars and trucks to 
climb is high, their use is restricted to relatively flat 
headings with long up-and-down hauls handled by 
conveyors wherever possible. Eight conveyors of 
various lengths are presently operating underground 
to transport run-of-mine ore to the passes. Experi- 
ence has shown that ore of this type can be conveyed 
up 20° slopes. For satisfactory operations down-hill, 
10° slopes are preferred. The first conveyors in- 
stalled were of 42-in. width with solid troughing 
idlers mounted on a rigid frame understructure. De- 
signs evolved until today 48-in. wide conveyors with 
Limberroller troughing idlers suspended on cables 
are used. Flexibility can be maintained at 180,000 
tons per month by the operation of four main con- 
veyor arteries. The rated capacity varying between 
300 and 800 tph is required to provide for inter- 
mittent surge loading. The bottom drawing, page 
1255, illustrates a conveyor loading station for 
shuttle car haulage. 


MILLING OPERATION 


The ore is crushed at the No. 2 shaft site by con- 
ventional three-stage practice using a jaw crusher, 


standard and short-head cone crushers. The 5%-in. 
crushed product is then conveyed 600 ft to the 
16,000-ton capacity fine-ore bin at the grinding 
plant. 

The wet grinding is carried by open circuit rod 
milling and, until recently, by ball milling in a closed 
circuit with duplex rake-type classifiers. The four 
ball mills have now been converted for autogenous 
grinding by bolting an 11-ft section to the existing 
shells and by providing pebble-making and feeding 
arrangements. 

The ground pulp is pumped to the leaching plant 
through 3000 ft of 10-in. steel pipe. The pulp is 35 
pet solids and travels at an approximate velocity 
of 5 fps. 

In the leaching plant the slurry is first dewatered 
in two stages to 17 pct moisture and repulped in an 
acid solution. Leaching is carried out in rubber-lined 
pachucas and mechanical airlift agitators. Retention 
time for leaching is approximately 50 hr. The solu- 
tion-solids separation is accomplished with center 
pier-type washing thickeners followed by conven- 
tional two-stage vacuum filtration over cloth-cov- 
ered wire-wound drums. 

The ion exchange plant is of the moving-bed type 
with a strong-base anion exchange resin as the me- 
dium. The tailings are neutralized to pH 9 before 


View of the chute and slusher arrangement in one of Denison’s production panel areas. 
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The modification of a three-compartment rectangular shaft to a four-com- 


partment elliptical shaft solved a serious problem of rock pressure which 
threatened to terminate a shaft sinking project in Cuba. Although the work 


A CASE HISTORY: 


inas de Matahambre, a copper mine located 100 

miles southwest of Havana, Cuba, has produced 
10 million tons of copper ore since it was first 
opened up in 1913. During the mid-1950’s the mine 
was producing approximately 1000 tpd and had 
attained a depth of 3600 ft. 

As shown in Fig. 1, the property contains three 
shafts: the No. 1 shaft, 2100 ft deep and located 
2000 ft south of the No. 2 shaft, provided service to 
the 2100 level; the vertical 3600-ft No. 2 shaft han- 
died all production to the 3400 level; the No. 3 shaft 
on the northeasterly fringe of the mining area was 
in a semi-active status. 


The last-mentioned shaft, lying 1250 ft northeast 
of the No. 2 shaft, had been sunk 1300 ft from the 
surface to the 1800 level during various periods 
from 1929 to 1948. Its importance to the mining op- 
eration at this site became paramount when it was 
decided to deepen the No. 3 shaft by an additional 
2000 ft from the 1800 to the 3400 level. The primary 
objective of this project was to allow more extensive 
exploration work, as well as providing a service shaft 
and secondary exit from below the 2100 level, pro- 
duction in an emergency, and improved ventilation, 
particularly on the lower levels. With these objectives 
realized, the overburdened No. 2 shaft would be 
relieved and afforded more time for production and 
repairs. 

During the first eight months of the shaft-sinking 
operations, the project was a routine matter with 
total progress attaining 1119 ft of added depth. At 
this point, however, heavy ground was encountered 
which slowed progress to such an extent that the 
shaft was sunk only an additional 376 ft during the 


R. P. GERWELS, Member of AIME, is Mining and Geological 
Engineer, U.S. Smelting, Refining, and Mining Co., Salt Lake City, 
Utah. 


was completed in 1955, this method has present-day applications. 


SHAFT SINKING IN HEAVY GROUND 


by RICHARD P. GERWELS 


next ten months at a cost of approximately $1000 
per ft. After sinking 2 total of 1400 ft of the pro- 
posed 2000 ft, the cost of the project, excluding the 
purchase of a new double-drum hoist and certain 
surface facilities, had reached $675,000. The alterna- 
tive of an offset shaft from the 2600 level to the 3400 
level was considered, but this presented attendant 
operational problems and added expense. At this 
stage of development, abandonment of the project 
was seriously considered. 

In an effort to avoid the closing down of the shaft- 
sinking project; the author began a detailed study 
of the geology as exposed in the No. 3 shaft and in 
other sections of the mine. This work developed 
positive evidence as to the main cause of the extreme 
ground pressure being encountered and led to a 
change in the design which would allow the shaft to 
withstand the extreme pressures being applied to it 
from the country rock. 


GEOLOGY 

The Matahambre mine is located on the northwest 
flank of a regional anticline. The country rock, con- 
sisting of shales and sandstones, is known as the 
Cayetano formation of Cretaceous (?) age. The pre- 
vailing strike of the beds is N50°E, with dips of 40° 
to 60° northwest. Local warping with accompanying 
strike and dip variations is common. No igneous 
rocks are known within a radius of several miles 
of the mine. Alteration in the proximity of the ore- 
bodies is slight to moderate. 

Dynamic metamorphism, due to regional folding, 
has not been extreme. However, induration of the 
shales resulted and the more pure sandstone became 
quartzite. Part of the stresses, presumably developed 
by folding and later faulting, appear to be still 
operative in the rocks. 

Faulting is common. The dominating structure is 
the Manacas fault zone. Between No. 2 and No. 3 
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shafts it has a clockwise rotating strike from N50°E 
at the surface to N60°E on the 3400 level. This fact 
is accounted for by the near-vertical northwest and 
southeast dips at the respective shafts. The Manacas 
fault was a major factor in subsequent planning and 
seeking a solution to the No. 3 shaft problem. 

Immediately southeast of the No. 2 shaft the 
Manacas fault has been exposed in successive levels 
through a vertical distance of 3600 ft. Here it has a 
northwest dip of 85° to 90°. Near No. 3 shaft the 
Manacas zone was partially exposed during exca- 
vation for the new hoist building. Its dip from the 
surface to the 1800 level, where the No. 3 shaft 
sinking started, is believed to be essentially vertical. 
A drift connection made from No. 2 to No. 3 shafts 
on the 2600 level crossed the Manacas fault 50 ft 
northwest of No. 3 shaft. Thus a southeast dip of 
86° was established from the 1800 to the 2600 level. 
As a result, further sinking from the 2600 to the 
3400 level pointed to crossing or intersecting the 
fault. In the meantime, a drift was driven from No. 
2 to No. 3 shaft on the 3400 level. This drift indi- 
cated that the northwest end of No. 3 shaft would 
be sunk in the southeast fringe of the Manacas 
fault. During sinking, the fault zone was revealed 
on the northwest end of the shaft at about the 3000 
level from where it remained practically vertical 
in the shaft to the 3400 level. 

Subsidiary gouges and shears, either parallel to 
the Manacas fault zone or intersecting it at acute 
angles from an easterly direction, also contributed 
to the difficulty in sinking operations. 


THE SINKING PROBLEM 


Deepening No. 3 shaft represented a continuation 
of a standard three-compartment shaft (Fig. 2, top). 
Its dimensions outside the 8 x 8-in. timber are 6 1/3 
x 16 2/3 ft. All three compartments (before modifica- 
tion) measure 5 x 4 2/3 ft in section, and the ver- 
tical spacing of sets is 5 ft center-to-center. The 
first 1119 ft of shaft sinking was uneventful. How- 
ever, during the next three months sinking in heavy 
ground was a continual source of difficulty and con- 
creting became a necessity. The following 60 days 
saw the shaft extended only another 126 ft for a 
total of 1335 ft, thus placing it 135 ft below the 2600 
level after 13 months of sinking operations. 

At this depth, the persistent ground pressure 
created a hazard. The guides became warped and 
the wall plates were squeezed to the point that made 
clearance for the sinking cage a day-to-day chop- 
ping operation. Rock bolts were substituted for 
concrete to help stabilize the walls, but some bolts 
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became buried in the end plates. Finally the 
timber was removed, and the shaft was enlarged and 
again concreted. The concrete was usually poured 
to allow a wall thickness of 18 to 30 in., and one or 
two curtains of %-in. diam reinforcing steel were 
generally used. At places this reinforcement was 
augmented with 20-lb rails. In order to hasten set- 
ting before any wall movement could occur that 
might damage the concrete, 2 pct calcium chloride 
was added to the mix water. Previous concreting at 
the 2600 level station utilized 12-in. 42.9-lb steel 
I-beams for bearer sets. The actual horizontal span 
between the concrete-encased ends was 6 1/3 ft. In 
a matter of weeks enough ground pressure devel- 
oped to cause the I-beam webs to buckle, necessi- 
tating their replacement. 

In the following two months only 75 additional 
ft of shaft was sunk and concreted. Slow as it was 
then, the entire operation came to a halt when 
about 25 ft of the shaft caved on one side and carried 
all timber and the Riddell mucker to the bottom. 
Fortunately this event occurred during the lunch 
hour when the men were out of the shaft. About 30 
days were spent repairing and concreting the caved 


section. 
THE SOLUTION 

About six weeks prior to the cave-in, the writer 
started detailing the shaft geology. A drift being 
driven on the 3400 level of the No. 2 shaft to con- 
nect with the No. 3 shaft was located adjacent to 
the Manacas fault zone. The drift revealed that con- 
siderable pressure developed in the incompetent 
shales when the direction of the drift approached 
the strike of the beds. In fact, several hundred ft 
of the drift were abandoned because of the neces- 
sity of retimbering to keep the drift open. Except in 
faulted sections, the No. 3 shaft was fortunate in 
that the beds encountered had a strike almost nor- 
mal to the long dimension of the shaft. However, 
this feature changed radically from a short distance 
above the 2600 level, through the faulted sections, to 
the 3400 level. 

Much of the shaft trouble caused by heavy ground 
resulted from faults of lesser magnitude that were 
associated with the Manacas fault zone. Contribut- 
ing factors were apparently unrelieved rock stresses 
caused by folding and faulting plus the lateral pres- 
sure of a superincumbent load of 2700 to 3400 psi. 

After thorough study, it was recommended that 
the shaft’s cross section be changed to a semi-ellip- 
tical shape (Fig. 2). The new. design required 
the manway to be transferred to the opposite side 
of the shaft; the two hoisting compartments remained 
unchanged; the pipe compartment was left on the 
other concave end. The modified design of the shaft 
made it more capable of withstanding side and end 
pressures. In the redesigned shaft, the maximum 
moment would be lessened considerably, and the 
convex ends would be in compression. In addition, 
the modification would permit a direct labor and 
materials savings approximating 20 pct, as well as 
saving the project and avoiding the possibility of 
sinking of an offset shaft with attendant operational 
problems and expense. The disadvantages, minor 
in nature, consisted of 1) the necessity of modifying 
existing shaft sets, 2) a 20 pct decrease in ventila- 
tion area, and 3) a decrease in the size of the man- 
way pipe compartments. The transfer of the man- 
way required the men using it to cross the hoisting 
compartments until additional work eliminated this 
hazard. 
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ig. 2—Cross-section of the original shaft (top) and modified version (bottom). Side view (below, left). 
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Removable steel forms for the convex ends were 
designed in two panels, each weighing 150 lb. Dur- 
ing concreting operations, the panels were installed 
with tapered steel pins and braced against the end 
plates and posts. Reinforcing steel continued to be 
required but its use was drastically reduced, par- 
ticularly on the convex shaft ends. 

Change to the modified shaft took place 294 ft 
below the 2600 level. Sinking and concreting of the 
remaining 500 ft of shaft was completed in less than 
six months at an average cost of $497 per ft, in- 
cluding cutting of stations on the 3000 and 3400 
levels. 

In conclusion it may be noted that the successful 
completion of this shaft engineering project ex- 
tended to a study and analysis of the nature and 
geometry of the formations and structures causing 
the heavy ground—in a word, the geology which 
threatened to terminate all sinking. 
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The pangs of birth of a famous mine begin with the cutting of the first bench in 1914, but greater problems lay ahead. 


PORTRAIT CHUQUI 


AS A YOUNG MINE 


by THORP D. SAWYER 


n June 1914, one week before I was to be awarded 

my sheepskin in upper New York State, I received 
a telegram from New York City which read “Can 
offer you position as engineer in Chile at $115 a 
month contract for one year. (signed)Chile Copper 
Co.” That night, Friday, I took a sleeper to New 
York and arrived at the Guggenheim Brothers’ 
company office at 165 Broadway, just as it was 
opening up on Saturday morning. Saturday was no 
holiday in that era. 

Presenting the telegram at the office, I was ush- 
ered into a sub-executive’s office and shown a mimeo- 


T. D. SAWYER, Member of AIME, is a Consulting Engineer, 
Tucson, Ariz. 
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graphed contract which 1) agreed to pay me $115 
per month from the date of leaving New York 
until I returned, and with travelling expenses both 
ways, 2) fixed a charge of $46 per month for board 
and lodging in company quarters, and 3) stipulated 
a contract term of one year with the right to retain 
my services for another year if the company so 
elected. While a bit huffed at the year’s “kicker” I 
nevertheless accepted. I was then told to prepare to 
leave the following Wednesday (June 17) on a 
United Fruit Co. steamer for Panama. Objecting 
that I still had to receive my degree on the 17th and 
had planned a vacation in Ohio for a week or so, I 
was curtly told that I would have to leave on Satur- 


y 
‘ 


49? 


day’s boat, June 20, or not at all! That was that. 
I left on schedule. 

In those days the trip from New York to Antofa- 
gasta, Chile, took about a month: six days to Colon 
with a delay of three or four days to board a 
steamer bound for Valparaiso, and a two-week 
trip to Antofagasta, which included numerous stops 
along the Peruvian and Chilean coasts. From Anto- 
fagasta, Chuquicamata lies approximately 150 miles 
northeast and was reached by the Antofagasta & 
Bolivia Railway. The “A & B” was then an efficient 
railway which ran semi-weekly trains 800 miles to 
La Paz, Bolivia. 

In the company of several other contract employ- 
ees, I arrived at Chuqui on the morning of July 17. 
I was assigned to the construction department and 
told to report to the field engineer’s office immedi- 
ately after depositing my belongings in a room at 
the staff quarters for single personnel. These quart- 
ers consisted of four corrugated-iron buildings con- 
taining 14 rooms apiece. Each room was to be shared 
with another employee. Oil lamps provided lighting 
in the buildings and also served to heat the rooms 
at night. 


MINE DEVELOPMENT 


By the time of my arrival, the main bench from 
which the mining operation would start was in the 
process of development. Designated “Bench C” it 
had 100 ft banks and a 2.6 pct grade to facilitate 
tramming of loads to the assembly yard where the 
ore cars would be made up into trains. Bench C was 
to be blasted by a series of blasting tunnels located 
parallel to the cut face and 10 ft below the bench 
level. The tunnels were spaced 100 ft apart with 
cross cuts every 750 ft. The earlier prospecting and 
initial blasting of this and lower benches had been 
accomplished with Keystone steam churn drills, the 
necessary coal and water supplies being transported 
to the drill site by mule carts or burros. Loading of 
the rock was done by railroad-type Bucyrus and 
Marion steam shovels purchased from the Panama 
Canal project. 


As originally planned by the Guggenheim Broth- 
ers’ consulting engineer, Pope Yeatman, steam 
shovels were to mine the oxide zone of the deposit 
to a depth of several hundred ft. The benches were to 
be 100 ft or more in height, and blasting was to be 
done with tunnels as previously explained. The 
middle bench, C, was the first to be opened up, and 
B and D were to be developed once C had receded 
sufficiently to make such work feasible. At the same 
time, the driving of blasting tunnels was begun 
from shafts well outside of the oxide zone. 

In the practice which grew out of the experience 
of the first few years of operation, it became cus- 
tomary to load a 1000 to 1500-ft long face with 
pockets of black powder located every 30 ft. Several 
boxes of 60 pct dynamite attached to two 220-v 
circuits served as primers. As each pocket was 
loaded, the intervening areas between pockets were 
stemmed with waste. When completed, the cross 
cuts were stemmed back to the next row of tunnels. 

In 1919, one shot contained 306 tons of powder 
and broke approximately 750,000 tons of rock. This 
feature, and the economies which had been assumed 
to result from it, was probably the main reason for 
adopting the “high bank” mining system. Before 
World War I when copper was selling for 12¢ per 
lb, Yeatman had estimated that this mining method, 
coupled with the new leaching and electrolytic pre- 
cipitation process developed by E. A. Capellan 
Smith, would permit copper to be produced for 5¢ 
per lb. This figure was approximated during the 
mid-1920’s when the dollar was still worth a dollar. 

Located at the lower end of the bench was a large 
assembly yard for classifying ore and waste cars in 
making up the trains. Within the area of the mine, 
60-ton Porter saddle tank locomotives were used to 
haul both empty and loaded cars. The waste was 
hauled in 12 and 20-cu yd Western side-dump cars 
to either the dump sites or to the various plant con- 
struction projects for use as fill. When the plant 
started operating, the ore was hauled approximately 
four miles from the mine to the mill in 60-ton hop- 
per cars. 


on machines. Huts (left) shield men from flying debris. 
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PLANT DESIGN 

By July 1914, the plant was about 50 pct com- 
pleted and scheduled to be in operation by May, 
1915. It was to handle 10,000 tpd of ore initially, 
with an increase to 15,000 tpd after completion of 
slight additions provided in the plant design. 

In the initial plans, the ore was to be delivered 
over a %4-mile steel railroad trestle to the top of 
the bins and discharged through the hopper bottom 
cars onto 12-in. spaced grizzlies. The ore would then 
be fed onto two longitudinal conveyor belts dis- 
charging into two No. 10 McCully gyratory crushers. 
From there it would be elevated by belts to four 48- 
in. horizontal Symons discs and thence by gravity to 
eight 54 x 20-in. Garfield rolls. The crushed product, 
approximately % in., would be conveyed to a sampl- 
ing tower and along the upper edge of six 150 x 110 
x 18-ft reinforced concrete mastic-lined leaching 
vats to a loading bridge spanning the tanks. Each 
vat had a 10,000-ton capacity and was to be loaded 
by a traveling tripper on the bridge. Near the vats 
were a series of solution sumps of similar construc- 
tion with a network of lead-lined steel pives. The 
pipes would transfer the various acid leaching solu- 
tions required in the beneficiation process and de- 
liver the acids to the dechloridizing plant. 
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The dechloridizing plant consisted of several 
large trunnion-mounted, rubber-lined steel tanks 
filled with copper shot for agitating the strong solu- 
tions and depositing out the chlorine as cuprous 
chloride. The strong dechloridized solution would 
then be pumped to a head tank for dilution to the 
proper gpl-content for electrolytic precipitation in 
the tank house. From the tank house, the cathode 
copper was to be trammed to the smelting and re- 
fining plant located about % mile to the west. 

The leached tailings were to be unloaded from the 
leaching vats by a clamshell bucket travelling on a 
runway from an unloading bridge spanning the vats 
with clearance for the loading bridge to pass under- 
neath. From a hopper, the tailings would be dis- 
charged onto a conveyor belt system and elevated to 
the dump. 

A temporary acid plant, constructed of wood, 
was erected on a hill some distance from the main 
plant site. It was thought that once the required 
acid had been produced, the ore would continue to 
generate sufficient quantities of acid to keep the 
operation going without further assistance from the 
acid plant. After operations began, this building was 
dismantled before it was realized that acid was not 
being adequately generated. 


Power for the mine and mill operations was sup- 
plied during the construction period by a large Cor- 
liss engine plant pending the completion of a 40,000 
kw German-built steam plant at the seaport town 
of Tocopilla and the 100-mile 110,000-v transmission 
line to the plant. During the construction, water was 
purchased from the Antofagasta & Bolivia Railway 
and pumped from its nearest station, located ten 
miles away and at 3000 ft lower elevation. In late 
1914, a 60-mile long 12-in. pipeline was under con- 
struction from the San Pedro River, and another 60- 
mile pipeline was under consideration from Toconce 
Springs. The first line was for process water and 
the latter line was to be used for potable water. 


COMMENCEMENT OF OPERATIONS 


From July 1914 to May 1915, when operations 
began, the pressure on the work force was terrific. 
World War I had begun in August 1914 and threat- 
ened to cut off supplies. For weeks at a time, rumors 
persisted that a shut-down was imminent. Field 
men worked ten hours a day, six days a week, plus 
seven hours on Sunday. On the latter day the field 
staff got off at 3 PM to take a bath—if an unoccu- 
pied tub could be found. The office force worked 
nine hours daily and a half-day on Sunday. After 
full-scale operations began, both field and office 
forces got off an hour earlier and had Sundays free. 
The mine and mill, however, were operated on 8- 
hour shifts, seven days a week. 

Once the operations started, the bugs in the proc- 
ess began to appear. The tunnel blasting (coyotes) 
broke the ore into such large blocks that shovel 
loading was drastically slowed down due to the 
necessity of frequent secondary blasting by mud- 
capping or block-holing. When such blasting be- 
came necessary, most of the bench operators had to 
seek shelter in huts made of railroad ties. Even 
with this additional fragmenting, the ore was often 
of such size that it would stick in the hopper bot- 
tom cars unloading into the bins. Once unloaded, 
much of the ore was still too large to pass the 12-in. 
grizzlies. During the first year of operations, this 
problem resulted in the employment of a 20 to 30- 
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man work force stationed at the ore bins around- 
the-clock to break the ore so it would pass the 
grizzlies. This situation cut ore production to 50 pct 
or less of capacity. 

By late 1915, it was decided to construct a prim- 
ary crushing plant to reduce the run-of-mine ore to 
less than grizzly size. The design provided for two 
84 x 60-in. Blake jaw crushers (weighing 425 tons 
each) fed by a jaw-type movable car dumper located 
close to the ore bins. However, as it was designed, 
only one crusher at a time could operate because the 
rail-mounted car dumper had to travel from one 
crusher to the other. This plant was completed early 
in 1917 and did away with the unloading cars over 
the bins. It helped to step up production but, in the 
meantime, other troubles began to emerge both at 
the mine and at the plant. 

Blasting operations at the mine soon included 
toe-drilling, mud-capping, and blockholing in ad- 
dition to the tunnel blasting. The percentage of fines 
from these operations became so high at times that 
the crushing plant, not having modern dust collect- 
ing systems, became an impenetrable fog of dust. 
Wetting of the fines by fire hoses during dump- 
ing operations helped, but such action would often 
cause packing of the material causing a further de- 
lay. Once, this packing split the cast steel frame of 
one of the Blake crushers. 

In addition, the science of blasting with tunnels 
was still in its infancy and forecasts of how far a 
given blast would throw its load were frequently in 
error. The net result would be shovels overturned, 
loading tracks blasted off the bench, and other 
equipment damaged. Further, many of the early 
churn drill blast holes had misfired and were often 
responsible for accidents when the shovels dug into 
them. By 1918, however, enough was known of the 
behaviour of this rock in blasting to enable the engi- 
neering department to predict, within an accuracy 
of a few feet, where the toe of the blasted face would 
reach. 


The early churn drills at work on top of a bench. 


In time, it became obvious that high banks were 
not only dangerous but made it virtually impossible 
to maintain an even grade of ore to the mill to per- 
mit the crushers, leaching, tank house and smelter 
to work at optimum capacity. In the effort to keep 
run-of-mine ore to the mill at the desired grade 
(about 1% pct), a good deal of rock that would norm- 
ally be classified as ore went to the waste dumps. 

During the years 1918 and 1919, much time and 
effort were devoted to the problem of avoiding this 
unnecessary depletion of reserves as well as the dilu- 
tion of the ore which high bank mining rendered 
almost inevitable. Such ideas as leaching in place or 
leaching the dumps were duly considered and re- 
jected. A scheme that appeared feasible for a while 
consisted of locating a primary crushing plant at a 
site between the mine and the mill with a 500,000- 
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ton capacity graded ore stockpile which could be 
tapped for any desired grade from about 1 pct to 
2% pct. Such a pile would be used to supplement the 
daily run-of-mine ore to maintain a uniform grade of 
ore required for proper plant operation equilibrium. 

In 1919 several months were spent developing two 
alternate schemes proposed by the general manager, 
H. C. Bellinger. Each plan would have employed 
three 60-in. gyratory crushers (not known to be 
built at that time) feeding to nine McCully No. 10 
gyratories, as well as the stockpiling of approxi- 
mately one-half million tons of graded ore. However, 
the idea of abandoning high bank mining in favor 
of low bank began to evolve at this time. By 1923 
when The Anaconda Co. took over the operation, the 
process of conversion was beginning. This change in 
the mining operation largely solved the problems of 
ore dilution, of stabilizing the daily run-of-mine 
grade, and of improving mining safety. This change, 
of course, eliminated the blasting tunnels which 
would have been uneconomical with low bank min- 
ing operations. 

At the plant site, many features included in the 
original design were scrapped during the first few 
years of operation. The roll crushers proved them- 
selves unable to maintain consistent sizings required 
for maximum extraction in the leaching plant. This 
problem was due to rapidly corrugating shells, 
probably as a result of inferior manganese used 
during World War I. They were replaced with 48- 
in. Symons vertical discs in 1916 and 1917 which 
allowed 12 discs for the eight rolls. 


Due to a number of factors, the dechloridizing 
plant was scrapped and replaced with other equip- 
ment to permit iron precipitation of cement copper. 
While it meant combing the countryside for tin 
cans and scrap iron, it proved the lesser of two 
evils. It was also found that fouling of the leaching 
solutions by iron dissolved from the tank house 
anodes, and the build-up of the arsenic content re- 
quired wasting more acid than could possibly be re- 
generated from the ore. This necessitated the recon- 
struction of the acid plant. 

The tank house also had many troubles, the prin- 
cipal one in the early years being the scaling-off of 
the original magnetite anodes which had been sup- 


plied from Germany. These anodes were scrapped 
in favor of a ferrosilicon anode termed durion. 

Similarly, the tailings conveyor system proved 
too costly in maintenance and lost time and was re- 
placed with a railroad haulage method. 

In addition to the above problems, the original 
treatment of the cuprous chloride had so deluged 
the camp area with chlorine smoke from a small 
blast furnace that a serious health problem was 
created. The subsequent installation of a bag house 
in late 1915 and a Cotrell plant in 1916 did little to 
alleviate this situation. However, the substitution of 
the iron precipitation plant largely eliminated this 
situation. 

One of the many management headaches during 
this period concerned a shipment of 300 tons of 
dynamite from the U.S. in 1918. The explosives had 
evidently been stored too close to the ship’s boiler 
room, and it was not until the shipment had been 
placed in one of the 500-ton capacity magazines in 
the hills above the mine that leakage of nitroglyc- 
erine was discovered. The shipment was extremely 
sensitive and was condemed by the supplier’s repre- 
sentative. Instructions were given to transfer the 
entire shipment by burros to a wash behind a distant 
hill where the boxes were stacked in 10-case piles 
150 ft apart and then detonated. This operation was 
conducted secretly with every possible precaution to 
insure safety, especially the safety of those not in- 
volved in the operation. Only after it was completed 
did the rest of the camp learn what had happened. 


SUMMARY 

It is only slightly more than 50 years since U:S. 
mining interests have “gone foreign”, but I think 
American mining engineers can take pride in what 
they have accomplished in such a short span of 
time. Mr. A. B. Parsons, in his very interesting book 
entitled The Porphyry Coppers of 1956 (AIME), 
said that Chuqui “alumni” appear to take pride in 
their “alma mater”. How right he is. At least I 
think I can say for my generation, that while we 
had to put up with conditions that later graduates 
would not tolerate, we saw nothing unusual in 
them. When the job was over, the feeling of having 
contributed something to what was then a gigantic 
undertaking was its own reward. 


In 1915, this building was the smelter at Chuquicamata. 
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Well-known to American beneficiation engineers, this was the scene of two successive applications of the LPF process. 


LPF MIAMI 
ANALYSIS LATEST OPERATIONS 


The leach-precipitation-flotation process for 
handling mixed sulfide-oxide copper ores at 
Miami's mill, first used in the period 1934 to 
1943, was re-established during 1957 to 1958. 
The following pages contain a review of the 
LPF process and its latest use at this site. 


oncentrating mixed sulfide-oxide copper ores by 
the leach-precipitation-flotation method is an 
old operation at the Miami Copper Co. The idea was 
conceived and the method developed at Miami by 
F. W. Maclennan and Harmon Keves during the 
years 1929 to 1934, and it was these men who gave 
the term LPF to this process. 
Miami at that time had considerable reserves of 
mixed sulfide-oxide ore.* In the development of a 


©The term oxide as used in this article includes the copper 
oxides, carbonates, and silicates. 


suitable treatment method, it was natural that 
leaching of the oxides with acid and the precipita- 
tion of copper from the resulting copper sulfate 
solution by iron was investigated. The separation 


J. J. BEAN, Member of AIME, is Chief Metallurgist, Miami Cop- 
per Co., Division of Tennessee Corp., Miami, Ariz. 
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of the solution from the leached solids presented 
an apparently insurmountable problem until the 
idea of recovering the precipitated copper and ac- 
companying sulfide minerals by froth flotation was 
investigated. This process was ultimately devel- 
oped into a commercial scale operation which suc- 
cessfully treated 9,790,683 tons of ore between 1934 
and 1943. 

The process consisted of grinding the ore suffi- 
ciently to release the sulfide minerals by floating 
them off in a normal alkaline sulfide-flotation cir- 
cuit using sodium ethyl xanthate as the collector, 
pine oil as the frother, and burned lime for alkalin- 
ity. The sulfide rougher concentrate so produced 
was given the required cleaning and filtering, and 
then shipped to the smelter. The sulfide rougher 
tails, in which chrysocolla was the principal copper 
mineral, were thickened to 40 to 50 pct solids and 
leached with sulfuric acid in standard Dorr air- 
lift-type agitators. The copper in the leached pulp 
was then precipitated in drum-type agitators. 
These were wooden drums revolving horizontally 
on their cylindrical axes and partially filled with 
scrap iron from shredded tin cans that had been 
“de-tinned” by burning. The precipitated pulp was 
then pumped to a second group of flotation ma- 
chines where the precipitated or cement copper, 
together with some of the sulfides that had not been 
removed in the sulfide float, were recovered. This 
operation used Minerec “A” as the collector, pine 
oil for the frother, and milk of lime for acidity ad- 
justment. 

With the exhaustion of the mixed sulfide-oxide 
orebody in 1943, the plant was shut down. The 
flotation machines were returned to sulfide flotation, 
and the precipitating drums were altered slightly 
and used to precipitate solutions resulting from the 
“in place leaching” which was started at that time. 


1266—MINING ENGINEERING, DECEMBER 1960 


LPF: 1957-1958 

A new era of mining low-grade mixed ores at 
Miami was begun in 1954. Based on the past per- 
formance of the mill and the expected ratio of 
oxide-to-sulfide minerals, it was assumed that 40 
pet of the oxide copper would be recoverd auto- 
matically in the course of sulfide flotation. It was 
recognized that, whatever oxide copper was re- 
covered, it would be largely middling particles 
since the principal oxide copper mineral in the de- 
posit was chrysocolla. Unfortunately, when mining 
was begun the dilution of mixed ore by the over- 
lying essentially oxidized capping was considerably 
more than had been anticipated, and there was a 
corresponding increase in oxide copper as compared 
to sulfides in the mill feed. While some malachite, 
azurite and cuprite did float of themselves, the 
chrysocolla did not. Since the latter mineral pre- 
dominated, the overall recovery of oxide copper 
was disappointingly low. 

To improve the situation, determined efforts were 
made to sulfidize the oxide minerals with sodium 
sulfide and thus recover them concurrently with 
the sulfide minerals. This approach proved unsuc- 
cessful and was abandoned. Similarly a wide vari- 
ety of reagents and flow sheets were tried in an at- 
tempt to float the oxide copper along with the sul- 
fide. In spite of such efforts there was little or no 
improvement in overall copper recovery. 

After both mill and laboratory testing of similar 
reagents and flow sheets had demonstrated that con- 
current flotation of sulfides and oxides held little 
promise, attention was directed to a two-circuit ap- 
proach in which the sulfide minerals would be 
floated first and followed by recovery of the oxide 
minerals. Because of its simplicity of equipment, 
direct flotation of the oxides after sulfide flotation 
was first attempted by using all of the generally ac- 
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cepted techniques and reagents. This work was 
done with mill tailings, to avoid the sulfide flotation 
step. The most encouraging and interesting results 
were those obtained by sulfidizing the oxides in 
stages with sodium sulfide and using amyl xanthate 
as the collector, also in stages. This approach made 
good recoveries in the rougher concentrate stage. 
However, this material was low grade and could 
only be increased to about 7 pct Cu by flotation 
alone. 

In the attempt to produce commercial grade con- 
centrations by direct flotation, the LPF approach 
was applied to the rougher concentrates made by 
the sodium sulfide-amyl xanthate technique. It 
proved so effective that it was decided to investigate 
the direct application of LPF to the sulfide rougher 
mill tails. The direct LPF approach was successful 
at once. After investigating a number of possible 
flow sheets and other variables, the final flow sheet 
became a virtual duplicate of that used at Miami 
during the period 1935-1942. 

Laboratory Procedures: The laboratory method 
was as follows: sulfide tailings from the 325-ft tail- 
ings thickener were agitated for 30 min with suffi- 
cient sulfuric acid to give a pH of 1.5; the copper in 
solution was then precipitated by adding powdered 
iron and agitating the pulp for 5 min; the precipi- 
tated pulp was floated in either an air-type labora- 
tory flotation machine or a Fagergren laboratory 
flotation machine, using Minerec “A” and Z-6 xan- 
thate as collectors and methyl isobutyl carbinol as 
the frother. 

As soon as a standard test routine was established, 
daily tests on mill tail samples were made for one 
month. These tests indicated that the method was 
applicable to all the types of ore encountered dur- 
ing that month. Weekly tests made on composite 
samples cut during the week from the underflow of 
the 325-ft thickener also demonstrated that the 
process was suitable. 

In a course of a survey conducted to determine 
the economic feasibility of this operation, it became 
apparent that it would be desirable to divide the 
ore into two classes, approximately 50 pct to be a 
relatively low oxide ore not requiring LPF treat- 
ment, the remainder having a relatively high oxide 
ore content which would be given LPF treatment. 
Because the flow sheet finally developed in the lab- 
oratory was a virtual duplicate of that used in the 
1935-1942 period, such a split would have the ad- 
ditional advantage of allowing the use of the old 
equipment, much of which was of the proper capac- 
ity, still in place and available for use. 

On April 16, 1957, operation of the LPF circuit 
started and continued with only normal interrup- 
tions until March 31, 1959, when the low price of 
copper forced its termination. The ore treated was 
mixed assaying about 0.4 pct sulfide copper and 0.5 
pet non-sulfide copper, principally chrysocolla. 

Sulfide Flotation: Two grinding sections were as- 
signed to the mixed (or LPF) ore and three to the 
sulfide ore. Initial feed rate for mixed ore was 4800 
tpd, but was quickly raised to 6000 tpd. 

For years roughing flotation in the Miami mill 
was conducted in two essentially identical sections 
known as the A side and the B side. Each side had 
three 100-ft Miami roughers, and three 15-ft clean- 
ers. In addition, the B side of the mill had two half 
cells equivalent to one 100-ft cell. 

The A side of the mill was assigned to the LPF 
operation, one 100-ft cel) being used as a sulfide 


rougher and the other two 100-ft cells as cement 
copper roughers. The sulfide rougher concentrate 
joined that of the B side of the mill, and went to 
the retreatment plant and thence to the molyb- 
denum plant for molybdenum recovery. The desire 
to recover the molybdenum contained in the mixed 
ore sulfide concentrate was the principal reason for 
making separate sulfide and cement copper floats. 
The laboratory work had indicated that both the 
sulfide minerals and the cement copper could be 
floated readily in a single flotation step if desired. 

When tonnage was increased to 6000 tpd, more 
cement copper flotation time was required. The 
mixed ore sulfide flotation was transferred to a 
rougher on the B side of the mill, leaving three 
roughers available for cement copper flotation on 
the A side. At the same time, additional half-cell 
roughers were placed in the sulfide ore circuit on 
the B-side to increase capacity. 

Thickening: The tailings from the mixed ore 
rougher cell, approximately 25 pct solids, flowed in 
a 16-in transite pipe to a drop box at the north end 
of the mill, thence by gravity through a 16-in trans- 
ite pipe to a 180-ft diam Dorr torque-type thick- 
ener. The thickener overflow joined the main mill 
water circuit while the underflow (about 42 to 48 
pet solids) was pumped to the leaching agitators. 

Leaching: Leaching was done in three air-lift- 
type agitators measuring 20-ft deep with 30-ft diam 
that remained from the earlier LPF operation. Pulp 
from the 180-ft thickener discharged from a trans- 
ite pipe into a wooden weir box, and thence into a 
launder system which allowed any agitator tank to 
be cut out by simply changing gates in the launder. 
Normally all three agitators were operated in series. 

Sulfuric acid was fed into the pulp stream im- 
mediately behind the measuring weir. Since the 
acid entered the pulp ahead of the distributing 
launder, no change in the point of addition was re- 
quired, regardless of the particular agitator ar- 
rangement being used. Commercial sulfuric acid, 
obtained largely from Kennecott Copper Corp.’s 
plant at Hayden, Ariz., was used. 

Although higher and lower pH’s were tried, ex- 
perience proved that if the pH of the first agitator 
discharge was held at 1.7, leaching was completely 
satisfactory. At this initial pH, the discharge of the 
third tank had an approximate pH of 2.3. 

Generally the operation of the airlift agitators 
was satisfactory, and leaching gave very little 
trouble. The probable reason was the amount of 
leaching time. While the laboratory work indicated 
a 30 min. contact of leaching solutions with the 


The precipitation drum used in Miami's LPF circuit. 
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pulp, there was actually closer to 3% hours of con- 
tact in the three agitators. Sampling and assaying 
indicated one agitator did not complete the leaching, 
probably because of short circuiting. It is believed 
that had there been three small agitators in series 
with their total volume being that of the one large 
agitator, good leaching would also have resulted. 

Precipitation: The pulp flowed from the leaching 
tanks through an 18-in pipe to the precipitation 
drums. Milk of lime fed into the pipeline raised the 
PH of the pulp to 2.9 to 3.0. Considerable saving in 
iron resulted from this addition since free acid was 
reduced from approximately 2.0 lb per ton of solu- 
tion to 0.5 Ib. 

The limed pulp entered a distributor box where, 
by means of gates, it could be sent to either or both 
precipitating drums. The feed entered the drums 
from an elevated box. The shredded iron for pre- 
cipitation was washed into the drum by the enter- 
ing feed. 

Generally speaking this feeding arrangement was 
reasonably satisfactory except when oversized pieces 
shredded iron were used or when a large amount of 
wire was present. Plugging of the feed entry re- 
sulted from either of these conditions requiring the 
drum to be shut down, the inspection door removed, 
the drum dumped, and the plugging material re- 
moved. Such a proceeding resulted in at least four 
hours of lost time plus a considerable amount of 
labor in reclaiming and cleaning the dumped iron. 
There was also some loss of copper in solution. 

The drums had 9-ft ID and were 28-ft long. They 
were of wood stave construction with rubber lining, 
the rubber being pretected by stainless steel sheet- 
ing. Four longitudinal wooden lifters protected with 
stainless steel sheeting were provided to reduce 
abrasion of the stainless lining by the shredded iron. 
The drums were driven by a 100-hp motor at a speed 
of 8 rpm. 

To maintain a full load of scrap iron in the drum 
at all times, the initial practice was for a man to 
feel the iron with a “feeler” rod. This proved thor- 
oughly unreliable and an ammeter was installed on 
each drum motor. Thereafter the drum was fed to 
maintain a specific current reading. 

The current reading was hardly sensitive enough 
to insure near-maximum precipitation, so it was 
supplemented by an actual determination of copper 
in solution in the drum discharge pulp. Several 
schemes to determine copper in solution were tried 
until a satisfactory method was evolved. Each hour 
the leach tank operator would take a small sample 
of drum discharge pulp, filter it, dilute the filtrate 
at 10:1 ratio, measure out 10 cc into a colorimeter 
cell, add a few drops of both dilute sulfuric acid and 
a sodium sulfide solution. The resultant turbidity 
was read on a colorimeter calibrated to permit direct 
reading of “lb of copper per ton of solution.” This so- 
called “color copper’ was the main controlling fac- 
tor, and iron was added to the drum until either a 
suitable low content of copper in solution resulted 
or the amperage of the drum motor became too high 
for safe operation. By means of these two controls, 
the barren solution was easily held at 0.04 lb of 
copper per ton. 

Magnetic Separation: The drum discharge passed 
first over a stainless steel screen with 1-sq in. open- 
ings to permit removal of over-size iron. This was 
a manual operation and presented a small problem 
since the men were prone to leave it alone as long 
as possible. 
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The screen underflow passed under a 48x48-in. 
Stearns single pole magnetic separator turning at 
20 rpm. This separator removed magnetic iron from 
the pulp stream and discharged it into a pump box, 
thence into a Wilfley pump which had been modified 
to provide for top feeding. A stream of pulp was 
also diverted into the pump feed, and the iron and 
pulp were then pumped to either the head of the 
precipitating drums or to the No. 3 leaching agi- 
tator, as described earlier. 

The pulp after passing under the magnetic sepa- 
rator traveled by gravity to appump box where suf- 
ficient milk of lime was added to maintain a pH of 
4.5 to 4.9, which both laboratory and mill testing 
indicated te be satisfactory. Minerec A was added 
to the pump box and the pulp sent to the cement 
copper rougher flotation section. 

Flotation: At the start of operations two rougher 
cells were used as cement copper roughers; later 
when the tonnage was increased, a third cell was 
added. These cells were all standard 100’ Miami- 
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type air cells. Their froth launders were divided 
into three 33-ft sections. 

Originally the froth caught in the first two sec- 
tions near the head of the machine was combined 
and pumped to two parallel 15-ft Miami-type clean- 
ers. The froth in the third section ran to a separate 
pump box and went to another 15-ft Miami-type 
cleaner. The tails from all the cleaner cells flowed by 
gravity to the head of the rougher flotation section. 

When the tonnage was increased and the third 
rougher cell was added, three additional 15-ft Mi- 
ami cells were added to the cleaning section. The 
concentrate from the third section was cleaned in 
two other cleaner cells. As before, all cleaner tails 
flowed by gravity to the head of the roughers. The 
cleaner concentrates were combined into one final 
cement copper concentrate and sent to the filter 
plant, where they were filtered and loaded sepa- 
rately from the sulfide concentrates. 


PROCESS IMPROVEMENTS IN 
PRECIPITATION AND FLOTATION 
IN LPF CIRCUIT 


Precipitation Stage: Precipitation was, of course, 
a vital part of the process since any copper not pre- 
cipitated was lost. Accordingly a great deal of time 
and effort was spent improving this step of the LPF 
process. At the start of operations, coarsely shredded 
tin can scrap was used. Even when the drum was 
filled to the choking point with this iron, precipita- 
tion was poor. As much as 0.4 lb of dissolved copper 
per ton of solution would remain in the drum dis- 
charge pulp. 

Also, poorly burnt iron was a poor precipitant. 
Occasionally the cans appeared burned but were 
actually little more than just smoked. Although tin 
will precipitate copper, it is slower in such action 
than iron. Furthermore, the lacquers used to line 
tin cans and the lithographing on the outside of 
such cans will slow down or entirely prevent pre- 
cipitation. 

When these factors were finally recognized, a 
trommel with 1%-in. openings and a finer screen 
were installed in the hammer mill. When this 
screened iron became available, precipitation im- 
proved. Naturally the finer shredded material less- 
ened the problem of choking in either the drum feed 
opening or the discharge. 

A peculiarity of drum precipitation is the build- 
up of copper accretions within the drum. Copper 
will nucleate about a small piece of iron and, over 
a period of time, build up particles varying in 
weight from a fraction of an ounce to more than 1 
lb in extreme instances. Their presence in the drum 
reduces precipitation efficiency and necessitates 
emptying the drum to dispose of the copper accre- 
tions. For disposing of accretions or for unplugging 
each drum was provided with a manhole in its cy- 
lindrical portion. When the drum was dumped, a 
plug extending through the manhole was first re- 
moved to release hydrogen which occasionally built 
up to a pressure of 1-lb per sq in. or more (particu- 
larly if the drum was plugged). The manhole was 
then opened and the drum rotated while a stream 
of water was run into it. The iron and copper dis- 
charged from the manhole during the low part of 
the revolution was caught in a wooden bin under 
the drum. Before restarting the emptied drum, as 
much fresh iron as possible was charged through 
the door. The door was then replaced, the drum 
started, and shredded iron fed as rapidly as possible 


from the belt until normal precipitation was re- 
stored. 

The iron in the bin beneath the drum was re- 
covered through a trap door in the bin bottom which 
discharged into a short conveyor. This second con- 
veyor passed around a magnetic head pulley allow- 
ing the copper and other non-magnetics to drop into 
one bin while retaining the iron for discharge into 
another bin. Periodically this iron was returned to 
the main receiving bin for reuse, and the copper 
was shipped to the smelter. 

One other effective method employed in improv- 
ing copper precipitation was to return the fine iron 
removed magnetically from the drum discharge to 
the No. 3 leaching agitator. This iron, which was 
easily handled by the airlifts and rakes of the agi- 
tators, precipitated from 2 to 3 lb of copper per ton 
of solution in the agitator. This precipitation of cop- 
per took some of the load off the overworked drums 
and contributed considerably to good operation. 

At one time “notchings” from tin can manufac- 
ture were fed directly to the No. 3 agitator. They 
worked well and seemed to be an ideal precipitant, 
but unfortunately, were not available in sufficient 
quantities to charge even one drum. They might 
have produced some remarkable results. 

Too much emphasis cannot be placed on the de- 
sirability of good precipitation for, in addition to 
the direct loss of soluble copper resulting from poor 
precipitation, there was evidence that copper re- 
maining in solution had a deleterious effect on sub- 
sequent flotation. 

Flotation Stage: Rougher flotation was critical to 
the entire operation and required close, constant 
supervision. This was due in part to the continued 
lack of enough flotation machine capacity to permit 
10 min roughing time, as the laboratory work had 
indicated was needed. The short flotation time was 


Table |. Mixed Ore Copper Production, 1957 to 1958 


Overall 
Sulfide LPF Results 
Initial Feed 
Dry Tons Ore 1,105,600 1,092,961 1,105,600 
Total Cu, pct 0.877 0.551 0.877 
Cu Oxide, pct 0.500 0.468 0.500 
Cu Sulfide, pct 0.377 0.088 0.377 
Tailings: Final Tailings 
Dry Tons Ore 1,092,961 1,082,034 ,082, 
Total Cu, pct 0.551 0.187 0.187 
Cu Oxide, pet 0.463 0.123 0.123 
Cu Sulfide, pct 0.088 0.047 0.047 
Cu in solution, pct — 0.017 0.017 
Concentrate: Total Recovery 
Dry Tons 12,640 10,927 23,567 
Cu, pet 29.120 36.591 32.584 
Extraction: 
Cu extracted, gross Ib 7,361,550 7,996.431 15,357,981 
Cu extracted, net Ib 7,140,706 7,741,386 14,882,092 
Gross extraction, pct 37.89 66.40 79.13 
Net extraction. pct 36.75 64.27 76.72 
Gross Ib Cu extracted 
ton fi 6.658 7.316 13.891 
et Ib Cu extracted 
per ton feed 6.459 7.083 13.460 
Ratio of Concentration 87.6 100.0 47.0 
Operating Days 255 255 255 
Lb per Net Ib 
Reagents (LPF only) Lb per Ton Feed pper 
Sulfurie Acid 29.50 4.176 
Burned Scrap Iron 10.24 1.448 
Burned lime 2.22 0.328 
Minerec A 0.097 — 
Pine Oil 0.05 (estimate) _ 
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Dorr bowl classifiers (left) and the 100-ft Miami-type roughers (right) which were used for both sulfide and LPF flotation. 


somewhat improved with the addition of the third 
cell, but even then, the flotation stage seldom ex- 


ceeded 5 min. 

Flotation was hindered also by the presence in 
the cement flotation feed of rather large amounts of 
fine iron which had escaped the magnetic separator. 
This iron probably assisted in preventing re-solu- 
tion losses, but it also was deposited in the bottoms 
of the cells and interfered with the air dispersion 
from the air pipes. 

Because of these two reasons, and perhaps others, 
the tailings produced by the air cells in the mill 
never equalled those made in the laboratory. The 
difference between the mill air cells and those of 
the laboratory was due probably to the more vigor- 
ous aeration which the laboratory cell could achieve. 
Because turbo-blowers are used for mill air supply, 
it was impossible to increase mill cell aeration by 
increasing the air pressure to the cells. 

When it became apparent that air cells alone 
would not achieve the desired low copper content 
tails, eight 20-in Fagergren cells were installed to 
treat a portion of either the cement copper feed or 
the tails from the air cells. They demonstrated that 
it was possible to produce continuously tailings of 
0.07 to 0.08 pct copper made in previous laboratory 
batch tests. 

As a result of this small scale testing, two 8-cell 
rows of 66-in. Fagergren machines were installed to 
handle the cement copper feed. Because these ma- 
chines had steel tanks which would be subject to 
both corrosion and abrasion, they were sand blasted 
and given five coats of plastic base paint. In those 
places where abrasion would be greatest the steel 
was covered with Linatex. For simplicity of opera- 
tion, all the rougher concentrate produced by these 
cells was combined with the concentrates from the 
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first two sections of the air cells and sent to the 
cleaning section. The reduction in tonnage to the air 
cells resulted in improved tailings from them, but 
they were still substantially higher in copper con- 
tent than tailings from the Fagergren cells. The 
average of both, however, was an improvement 
over the tailings from the air cells alone. 

The cement copper concentrates were shipped to 
the Phelps Dodge smelter at Douglas, and after a 
short operation period, the smelter requested that 
higher grade concentrates be shipped. By simply 
slowing down the cleaner celis and with close su- 
pervision, the copper concentrate grade was raised 
from the 30 pct to 49 pct without any discernible 
difference in the final tailing. Had equipment been 
available, it is possible that a second cleaning step 
could have been included in the operation and con- 
centrates exceeding 50 pct Cu made. : 


SUMMARY 

Good metallurgy was largely a matter of good 
precipitation, alkalinity control in rougher cement 
copper flotation, and keeping the cement copper 
roughers running fast enough. The cleaning step 
gave no trouble, for it seemed that once the copper 
floated, it continued to float. 

The control of acid in the leaching agitators was 
important, but if the pH was kept below 1.75, good 
extraction usually resulted. Lower pH’s than the 
normal 1.70 were tried but had little effect on the 
copper content of the tailings. 

A summary of the whole period of LPF operation 
is given in Table I. This table gives the metallurgy 
of both the sulfide and oxide flotation steps, as well 
as the combined results of both steps. The reagents 
for the sulfide step were inextricably bound up with 
those used in the section treating low oxide ore. 
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PORTABLE CRUSHER FOR OPEN PIT 
AND QUARRY OPERATIONS 


The idea of a portable crusher is not new. Many such crushers are available 


by B. J. KOCHAMOWSKY 


but they are small and designed for construction work. For many years the 
author has suggested, both in this country and in Europe, the building of 
larger portable crushers intended expressly for use in quarries or open pits. 
Although not applicable under all conditions, there are mining operations 
where a mobile crusher arrangement could be more profitable than the 


he primary use of a portable crusher, i.e., a 

crusher mounted on crawlers or tires, in the rock 
and mining industries is to reduce costs by permit- 
ting the substitution of conveyor belt haulage for 
truck or track haulage. The usual sequence of opera- 
tions in surface mining is drilling, blasting, loading, 
haulage, and crushing. Haulage is normally accom- 
_ plished by truck or track-mounted cars, the latter 
method being used for the longer distances. How- 
ever, by using a portable crusher in the pit, the 
sequence of operations would be changed so that the 
crushing stage would occur before haulage (Fig. 1). 
Such a sequence would permit the use of conveyors 
to replace the more expensive truck or track haul- 
age methods. 

Since most quarry and open pit operations nor- 
mally require a crushing stage, the only additional 
costs incurred will be due to the investment re- 
quired to purchase or construct a mobile arrange- 
ment tor a crusher. But this factor has to be weighed 
against the advantages to be gained by conveyor 
haulage. As shown in Fig. 2, transportation of mate- 
rial by belt conveyor over short distances is less ex- 
pensive than by truck. The inclination of the belt 
has no effect on belt speed; consequently, the hourly 
tonnage moved remains the same. Conversely, the 
output rate of trucks as expressed in tons or ton- 
miles per shift decreases proportionally to the haul- 
age speed, which is considerably slowed by the 
steepness of the road (Fig. 3a). Although maximum 
possible grades and maximum economic grades of 
haulage are greater for a belt than for a truck (over 
the same total lift), the longer haulage distances 
favor the use of trucks. 


Although power consumption for hauling on a 
grade increases for both conveyances, the rate of 
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facilities now used. 


power consumption increases faster for trucks than 
for conveyor belts (Fig. 3b). Since the output rate 
and related fixed costs are affected by the travel 
speed, total haulage costs with trucks would increase 
with the grade more rapidly than the similar costs 
of conveyor belts (Fig. 4). Travel distance, road 
grade, speed, size and number of pieces of equip- 
ment, efficiency of operation, and many other factors 
affect such haulage costs. In general terms it can 
be said that the shorter the distance, the steeper the 
grade, and the greater the output, the more advan- 
tageous the belt becomes in comparison to truck or 
track haulage. 

In addition to potential cost savings in haulage 
procedures, a portable crusher would allow better 
utilization and performance of shovels. Loading op- 
erations would not be interrupted as often by the 
necessity of waiting for cars or trucks. Unfortu- 
nately, the application of belts in open pits for haul- 
age from bench sites is generally not practical under 
existing conditions because a belt fed directly by a 
mechanical shovel can be torn, damaged, or worn 
out quickly by the large rock fragments falling on 
it during loading. However, by using a mobile 
crusher this situation can be avoided. As shown in 
Fig. 1(b), the shovel feeds rock into the crusher 
located behind it. The crushed material is initially 
transported by an extensible and/or movable belt, 
thence by a longer stationary conveyor to the plant 
where the material is subjected to further treatment 
by secondary crushing, screening, etc. The first-men- 
tioned conveyor, needed to bridge the distance be- 
tween the shovel and the stationary conveyor, is 
necessarily variable in length owing to the contin- 
uous movement of the shovel and the desire to keep 
the stationary belt at a safe distance from the bench 
during blasting operations. 

The remarkable part of mobile crusher operations 
is the extra-ordinarily high output per man-shift, 
the low maintenance and power requirements for 
haulage, and the increased output of the loading 
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(a) SURFACE MINING WITH CONVENTIONAL EQUIPMENT 


(b) SURFACE MINING WITH PORTABLE CRUSHER AND CONVEYORS 
Fig. 1 


shovel. A cement quarry which has been using a 
portable crusher and conveyor since 1956 requires 
only three men to operate the shovel and crusher 
and to transport the crushed rock by belt from the 
quarry face to the screening plant. If truck haulage 
were used, six men would be required. Rock frag- 
ments up to 30-in. in size are fed into a hammer 


¢/ TON- MILE 
50 


10 TO 40 TON PAYLOAD 


Fig. 2—Comparative total haulage costs (operating and 
ownership costs) of trucks and conveyors on level grade. 
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crusher which operates at an average rate of 165 
tph. On occasion, the crusher’s output has reached 
250 tph. At this quarry, the bridge and stationary 
conveyors are 24-in. wide and travel at 250 fpm. The 
1460-ft long stationary belt lifts the material 140 ft 
and consumes 0.17 kw-hr per ton of rock. Since a 
portable crusher has been installed, the shovel load- 
ing time, as well as its output, has increased 50 pct. 
By employing a larger shovel and portable crusher 
with the same three men, possibly two or three Gems 
the tonnage could be moved. 

Another company employs a portable impact 
crusher to reduce 30-in. rock to 3-in. size. This 
crusher is mounted on rubber tires and moved by 
the mechanical shovel itself. The capacity per hour 
of the crusher and belt, as well as the arrangement 
of facilities, are similar to the first quarry described. 
As was also true in the first operation, shovel loading 
time has been increased 50 pct. 


PORTABLE IMPACT CRUSHERS 

Gyratory, jaw, roll, hammer, and impact crushers 
can be used in a portable arrangement. Of all these 
types, the highest crushing capacity can be obtained 
with a gyratory crusher, but its height and necessary 
heavy foundation are disadvantages for its use as a 
mobile crusher. 

On the other hand, impact crushers lend them- 
selves well to portable operations. Such crushers 
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have high capacities, are relatively lightweight, 

have small foundations, and usually generate less 

vibration during crushing operations. In addition, 

power consumption, which depends on the ratio of 

3 rock reduction, is quite low in this type of crusher. 
Crushing dolomite from 46 in. to 3% in. (13:1 re- 
duction ratio) requires 0.33 kw-hr per ton, and for a 
5:1 reduction ratio, 0.18 kw-hr per ton. 

An increase in crusher capacity can be obtained 
by providing a grizzly to separate the larger pieces 
of rock from the smaller ones so that only a part of 
the material loaded by shovel need go to the crusher. 
The smaller sizes can be loaded first on the conveyor 
to provide a cushion for the larger fragments of 
rock. 


BENEFITS FROM MOBILE CRUSHERS 

As previously noted, the use of a portable crusher 
would increase the performance of a loading shovel 
and thereby decrease the number of shovels re- 
quired to maintain the same rate of production. 
However, there are quarries where rock must be 
taken from different parts of the pit and mixed to- 
gether in order to get a desirable composition. This 
is usually done in cement quarries. For such cases, 
storage of material at the end of the stationary con- 
veyor or along its route is suggested, where the de- 
sirable mixture of product could be achieved. This 
would also create a buffer supply and allow daily 
quarry operations to be independent of the imme- 
diate needs of the plant and of the interruptions in 
the plant which usually affect the performance of 
the shovels. Such use of stockpiles could aid in in- 
creasing the performance of each shovel during its 
operating time. 

In quarries or open pits, if each shovel in opera- 
tion eventually required one portable crusher, such 
a project might not be feasible due to the large 
number of portable crushers required. However, in 
quarries where portable crushers have been intro- 
duced, the whole production is delivered by one 
shovel only, producing 150 to 250 tph. There are 
many quarries attaining such production. If the pro- 
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duction needs to be greater, a shovel of larger capa- 
city can be employed to reduce the total number of 
shovels and portable crushers required. Since the 
crusher is mobile, it can be moved from one shovel 
to another, so that more shovels can be used than 
portable crushers. If it should be possible to increase 
the number of working shifts per day, further reduc- 
tion of the number of shovels and portable crushers 
is possible. 

Quarries or open pits using track haulage often 
require a large number of workers to move the track 
after blasting as well as to operate the railroad 
switches. The use of a long-boom shovel would make 
it possible to increase the distance between the 
bench face and the track. It would also aid in re- 
ducing the amount of time now consumed in mov- 
ing the track and the number of workers to do the 
job, but such a shovel is more expensive and slower. 
As an alternative, Fig. 5 shows a layout of conveyors 
and mobile crushers in a quarry or open pit. The 
stationary conveyor has to be located far enough 
away from the bench to avoid being damaged by 
flying rock from a blast. By means of an extensible 
and/or movable bridge conveyors, the stationary 
belt can be located far from the bench at a distance 
several times greater than the distance between the 
bench and track and trolley wire presently used in 
some open pit copper projects. 

Application of the portable crusher might en- 
courage the use of higher benches with the commen- 
surate less blasting that would be required. Domestic 
practice, however, does not favor the use of high 
bench faces, partly for safety reasons during loading 
and partly because higher benches usually require a 
large borehole diam, larger drill, etc. Inclined drill- 
ing might solve such blasting problems because it 
reduces the resistance of the rock to blasting at the 
toe of the bench. Therefore, the footage of drillhole 
required and/or the explosive consumption is 
smaller. Furthermore, due to its inclination, the pit 
face is safer for operations. In most cases, inclined 
drilling is the only practical solution with high 
benches. In realization of these facts, new designs 
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¢/ TON-MILE of drilling equipment capable of drilling inclined 
“ holes up to 9-in. diam are already on the market. 
SUMMARY 


Small portable crushers are available on the mar- 
ket. Companies which are using such crushers in 
their quarries consider that units of 500-tph capacity 
can be built and easily applied. Portable crushers 
have already been designed which exceed 1000-tph 
capacity. 

Portable crushers might find application in strip 
mining as well as open pit and quarry operations. 
In coal stripping, the actual depth of operation is 
determined by the size of the stripping shovels. This 
depth limit might be altered in the future if it be- 
comes feasible to crush all or part of the overburden 
and to haul the excavated material by a conveyor 
to the dump. 

Underground mining is another field that war- 
rants investigation of the application of a portable 
crusher. 

The author has attempted a sketch of the possi- 
BELT: 290 1000 bilities of application of a portable crusher with 

conveyors in quarry and open pit operation. It is 

= apparent that there are factors which are both for 

and against the adoption of such a scheme. Hardness 

and abrasiveness of the material, capacity and price 

6 8 6 18 20 22 26 of the crusher, power consumption, wear, and other 

% GRADE factors affect the selection of a crusher. Needless to 

say, careful cost analysis is required in each case. 

Fig. 4—Comparative total haulage costs pmenig sn Because of its ability to lower both haulage and 

ownership costs) of trucks and conveyors. Chart d labor costs, the use of a portable crusher is worthy 
on 2000-ft haulage distance but at different slope grades. _ of careful consideration. 
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LAYOUT OF BELT CONVEYOR WITH PORTABLE 
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Fig. 5 
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This 620-ft high stainless steel arch being erected in the Jefferson National Expansion 
Memorial along the river front in downtown St. Louis symbolizes not only the city’s historic 
role as “The Gateway to the West,” but also an era of civic progress unparalleled in St. 
Louis history. The arch is scheduled for completion in 1964—the city’s 200th anniversary. 


February 26—March 2 


Don’t forget these dates for the 90th AIME Annual Meeting! Approximately two weeks later 
than usual, more than 3000 members and their wives are expected to gather in St. Louis for 
an outstanding technical and social program. Headquarters for the meeting, site of social events, 
and headquorters for SME technical meetings and social events will be the Chase-Park Plaza 
Hotels. Reservation information and forms will be mailed to all members. 


SME Board Meeting 


Beginning at 9:30 a.m., Monday, February 27, an all-day meeting of the present and incoming 
members of the SME Board of Directors will be held in the Hunt Room of the Chase Hotel. 


AIME Annual Business Meeting 


The regular Annual Business Meeting of AIME will be held on Tuesday afternoon, 
February 28, in the Khorassan C Room of the Chase Hotel, immediately following 
the All-institute Session at the Annual Meeting. 


1961 Dues Bills 


Notice is hereby given that dues for the year 1961 are payable Jan. |, 1961, as 
Ret follows: Members and Associate Members, $20; Junior Members for the first six years 
st of Junior Membership, $12, and thereafter, $17; Student Members (including an 
annual subscription to a monthly journal), $4.50. Dues bills were mailed early in 
November. Prompt payment will assure uninterrupted receipt of the publications 


desired in 1961. If, for any reason, a bill is not received within a reasonable time, 
please notify AIME. 
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Mining Symposium 
Scheduled for February 


An International Symposium on 
Mining Research, jointly sponsored 
by the University of Missouri School 
of Mines and Metallurgy and the 
U. S. Bureau of Mines, will be held 
February 22 to 25, 1961, on the 
School’s campus in Rolla. The sixth 
in a series of symposiums on mining 
research, the conference is to be in- 
ternational in character and will in- 
clude the following research cate- 
gories: explosives and blasting, rock 
mechanics, and basic research ap- 
plied to mining. Authors from Aus- 
tria, Australia, Canada, Czechoslo- 
vakia, England, France, Germany, 
Japan, Sweden, and the U.S. have 
responded to invitations to present 
papers. Papers will be given in 
French, German, or English with 
concurrent translation by earphones. 

For further information write to: 

B. —" Co-Chairman 
ymposium Committee 
Department of Mining Engineering 


Missouri School of Mines Metallurgy 
Rolla, Mo. 


Old Center Sold As 
New Building Rises 


As the new Engineering Center 
draws nearer to completion—some 
of the limestone facing is already 
in place (see photograph below)— 
the old Center on 39th Street, a land- 
mark for more than 50 years, has 
been sold. Fred Rudinger Associates 
has purchased the building for $2,- 
000,000. Mr. Rudinger tentatively 
plans to develop the building to meet 
the needs of textile converters who 
have moved from the Worth Street 
area to midtown Manhattan. 


BAT. 


TTT 
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AIME Actions of Special 
Note to SME Members 


® At the Board of Directors meet- 
ing in October it was voted to desig- 
nate Annual Meetings by number, 
beginning with the February 1961 
meeting in St. Louis, which will be 
the 90th. The Institute was organ- 
ized on May 16, 1871, and the Cen- 
tennial Celebration will be held in 
1971 at the time of the One Hun- 
dredth Annual Meeting. 


® William C. McCulloch, Chairman- 
Elect, Coal Division, will serve 
as AIME’s National Representative 
and Program Committee Represen- 
tative for the 1961 American Power 
Conference by action of the execu- 
tive committee taken. by mail in 
September. 


Report of SME Board 
Actions Taken During 
Recent Denver Meeting 


The Board of Directors of the So- 
ciety of Mining Engineers met in 
Denver, Colo., on October 4. Sixteen 
Officers and Directors attended or 
were represented by alternates. 
AIME President Joseph L. Gillson 
and AIME President-Elect R. R. 
McNaughton were each present for 
a part of the all-day meeting. 

Important matters decided at the 
meeting included: 

1) Acceptance of the idea of an 
SME Fall Meeting to be held in late 
summer or early fall each year. This 
will not be “just another meeting.” 

A committee was authorized to 
work out the details for the first 
meeting to be held in 1963. 

Planners were instructed to seek 
cooperation with existing fall meet- 
ings to the end that the number of 
meetings is not increased and the 
present pattern of such meetings 
over the nation is strengthened. 

It will bring AIME on a national 
scale to the mining areas of the 
country and thus to the younger 
members who now seldom attend 
the AIME Annual Meeting in Feb- 
ruary. 

It will reduce pressure on the An- 
nual Meeting by providing a second 
forum of equal importance for pre- 
sentation of papers. The net result 
will be enhancement of both meet- 
ings. 

2) Acceptance of recommenda- 
tions in the progress report of the 
Organizing Committee for the SME 
Planning Committee. This committee 
tentatively recommended establish- 
ment of a Long Range Planning 
Committee that will be a planning 
and advisory group, without power 
to execute, but with privilege to 
communicate with any and all Direc- 
tors of the Society, all SME Divi- 
sions, and all AIME Local Sections. 


3) Approval of the SME Tentative 
Budget Estimate for 1961. The esti- 
mates of Society Income and Ex- 
pense for 1961 are: 


Dues and Fees Income $231,600 
Publications Income 190,300 
Other Income 2,600 
Total $424,500 
SME Share of All 
Institute Expense $122,605 
Society and Divisional 
Expense 54,765 
Publications Expense 240,556 
Net Income $ 6,574 
1961 
ESTIMATED INCOME 
44.8 PCT 
PUBLICATIONS 
0.6 PCT 
OTHER 


54.6 PCT 
DUES AND FEES 


1961 
ESTIMATED EXPENSE 


Of this net income 25 pct goes to 
AIME and 75 pct will be transferred 
to the SME Activities Fund to be 
held for a “rainy day.” 


Aid to Economy Sought 
for Appalachian Area 


In an effort to seek solutions to 
unemployment and economic slow- 
down, the governors of nine Appala- 
chian states or their representatives 
met in Lexington, Ky., October 18 
and formed a regional organization. 
Joseph E. Moody, president of the 
National Coal Policy Conference, 
has offered the full cooperation of 
coal and related industries in this 
program. In a letter to the governors 
he pointed out that a prosperous coal 
industry is vital to the region’s 
economy and offered to present spe- 
cific proposals at the next meeting 
of the organization as to ways the 
Conference can help. 
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Raymond B. Ladoo to - 
Get Hardinge Award 


Raymond B. Ladoo has been named 
recipient of the Hal Williams Har- 
dinge Award for 1960. He is the third 
person to be so honored since Mrs. 
Hardinge established the Award in 
1958 in memory of her late husband. 
The Award is given in recognition 
of outstanding achievement in the 
field of industrial minerals. By his 
work as engineer and author, Mr. 
Ladoo is eminently qualified to re- 
ceive this recognition. 


He has long been active in the 
industrial minerals field, both pro- 
fessionally and in his association 
with the AIME, which he joined in 
1914. He has participated in the pro- 
grams and various projects of the 
Industrial Minerals Division since 
it was founded in 1935 and, prior to 
that, was active on the Nonmefallic 
Minerals Technical Committee out 
of which the Division grew. With 
the inception of SME as an indepen- 
dent organization, he became the 
Society’s first Treasurer, serving in 
that capacity until the expiration of 
his term at the beginning of this year. 
He is presently a member of the 
Division’s Nominating Committee. 

Mr. Ladoo is a native of Ayer, 
Mass., and a graduate of Harvard 


University. He maintains an office at 
Newton, Mass., as an industrial min- 
erals consulting engineer, but not all 
of his professional life has been spent 
in the Bay State. He began his career 
with two Virginia companies, Low 
Moor Iron Co. and John B. Guernsey 
& Co. Inc. His work with the U. S. 
Bureau of Mines took him to Wash- 
ington, D. C., and his association 
with U. S. Gypsum Co. led to resi- 
dence in both New York City and 
Chicago. Among other companies 
and organizations with which he has 
been associated before establishing 
his present practice are: Colorado 
Fluorspar Corp.; Organo Inc.; Colon- 
ial Mica Corp.; New Products Re- 
search Corp.; Nieder Fused Quartz 
Co.; and the War Production Board, 
for which he was chief of the Mica- 
Graphite Branch. 

Mr. Ladoo is the author of the 
book Nonmetallic Minerals, which 
served as a model for the first edi- 
tion of AIME’s Industrial Minerals 
and Rocks. He was one of the editors 
of that volume and contributed 
several chapters to it and to the re- 
cently published volume of the same 
name edited by AIME President Jo- 
seph L. Gillson. He is also the author 
of numerous technical publications 
and is an authority on such minerals 
as tale and fluorspar and the eco- 
nomics of the nonmetallic minerals 
industries. 


G. E. Evans to Speak at 
IndMD Annual Lunch 


G. E. Evans, director of research 
for Union Carbide Corp., will be 
guest speaker at the Industrial Min- 
erals Division luncheon at the An- 
nual Meeting in St. Louis. In his 
address he plans to give an elemen- 
tary status report on fuel cells, with 
emphasis on practical considerations 
such as performance characteristics, 
fuel utilization, and efficiencies. He 
will cover the Union Carbide fuel 
cell in some detail, with comments 
on other types for orientation and 
perspective. 

Born in Chicago, Mr. Evans gradu- 
ated from the University of Illinois 
in 1941 with a B.S. in chemistry. He 
began work on his doctorate at the 
State University of Iowa, where he 
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was also a full-time instructor in 
physical metallurgy and taught 
courses for the U.S. Navy in higher 
mathematics, phase rule, and chem- 
ical thermodynamics. 

Entering the U.S. Navy during 
World War II, he served for two 
years as communications officer with 
the Third Fleet. 

Returning to the University of 
Iowa following his naval service, he 
continued work on his Ph.D. For a 
year he was assistant professor of 
physical chemistry and also did re- 
search on molecular structure. He 
received his Ph.D. in 1948. 


G. E. Evans 


Mr. Evans began his association 
with Union Carbide Corp. in 1949, 
when he was employed as a physicist 
at Oak Ridge National Laboratory. 
He remained there until 1953 during 
which time he was a group leader in 
research on fundamental physics and 
taught at the Oak Ridge School of 
Reactor Technology. In 1953 he was 
transferred to Cleveland, where he 
served as a group leader of the 
Physical Chemistry-Corrosion group. 
Shortly after the new Parma Re- 
search Laboratory was opened in 
1956, he was appointed assistant di- 
rector of research, Electrochemical 
Division. In October 1959, he was 
appointed director of Research of 
the newly-formed Union Carbide 
Consumer Products Co. 
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The United Electric Coal Companies 
new modern direct barge-loading coal mine 


Preparation Plant and Coal Handling Facilities were 
Designed, Engineered and Built by Roberts & Schaefer 


ENGINEERS & CONTRACTORS 


ROBERTS & Sc FER 


DIVISION OF THOMPSON-STARRETT COMPANY, ING. or. 
201 NORTH WELLS STREET, CHICAGO 6, ILLINOIS 
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Proposed Amendments 
to Coal Division Bylaws 


At a meeting in the Daniel Boone 
Hotel during the 23rd Annual Joint 
Solid Fuels Conference the Execu- 
tive Committee of the SME Coal 
Division voted to amend the Divi- 
sion Bylaws. The proposed amend- 
ments will, it is believed, simplify 
the programming of papers for all 
the meetings in which the Division 
takes part. 

In accordance with Division By- 
laws, the proposed amendments are 
published below for the information 
of the members, Each of you is urged 
to study the proposed changes care- 
fully and to come to the Annual 
Meeting in St. Louis next February 
prepared to vote on their acceptance 
as prescribed. In the meantime, Divi- 
sion Secretary George E. Keller (c/o 
U.S. Steel Corp., 525 William Penn 
Place, Pittsburgh, Pa.) will welcome 
any comment you care to send him 
by mail. 

The Annual Business Meeting of 
the Coal Division will be held on 
Tuesday afternoon, February 28, 
1961, in the Georgian Room at the 
Chase-Park Plaza Hotel in St. Louis 
at 4:30 pm. 

Under the present Bylaws the Coal 
Division Program Chairman has the 
responsibility, with his committee, 
of designing the program for the An- 
nual AIME meeting, the Joint Solid 
Fuels Conference, and the Annual 
Spring Field Meeting sponsored by 
the Division. In addition he must 
also take care of any other meetings 
in which the Division participates. 
In actuality, it has been found over 
the last few years that the present 
system is complicated and slow. 

If the proposed amendments are 
adopted the program committee will 
consist of a Chairman, a Vice Chair- 
man for each meeting in which the 
Division takes part, and the Chair- 
men of the three technical commit- 
tees of the Division. It is further pro- 
posed that the Vice Chairman in 
charge of the Annual Meeting will 
previously have served as Vice 
Chairman—Joint Solid Fuels Con- 
ference for one year and as Vice 
Chairman—Field Meeting for one 
year. It is logical also to assume that 
after serving as Vice Chairman—An- 
nual Meeting, he will advance to 
Program Chairman of the Division. 


It will be the duty of the Program 
Chairman of the Division to ride 
herd on the vice chairmen; he will 
see that they meet deadlines, do not 
work at cross-purposes, and do not 
duplicate each other’s efforts. 

It is proposed that Article VI, 
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will be good for the Division and 
the Institute; however, when a 
committee chairman is designated 
to succeed himself, he shall appoint 
a vice chairman to assist him in the 
interim. The chairman of each com- 
mittee except the Program Com- 


Committees, be amended as follows: 


Section 2, which now reads: 


Each member of the Committee on 
Programs shall be appointed by the 
Division Chairman and Executive 
Committee to preferably serve for 
three years. 


will be changed to read: 


The Program Committee shall con- 
sist of a chairman, a vice chairman 
for each meeting in which the Div- 
ision will take part, and the chair- 
man of each of the three technical 
committees. 


Section 4, which now reads: 


After the initial organization, the 
chairmen and members of the re- 
spective technical committees, ex- 
cept the Publications Committee, 
shall be selected by the Chairman- 
Elect of the Division during the 
yeor preceding their term of office 
and shall be appointed at the time 
of the February Annual Meeting to 
serve for one year. Any chairman 
or member of these committees can 
succeed himself if in the opinion of 
the Chairman-Elect such repetition 
will be for the good of the Division 
and Institute. The Chairman of 
each committee of the Division can 
increase or decrease the number of 
members of these committees with 
the approval of the Executive 
Committee. 


will be changed to read: 


The Chairman-Elect of the Division 
shall, as soon as elected, designate 
the chairman of each technical and 
service committee to assume office 
a yeor later; these chairmen sholl 
serve as vice chairmen of their re- 
spective committees during the in- 
terim. During the year, the Chair- 
man-Elect shall select the members 
of all committees, except the Pro- 
gram Committee, whose term of 
office will commence at the next 
Annual Meeting of the Institute. 
Any chairman or member of these 
committees may suceed himself if 
in the opinion of the Chairman- 
Elect of the Division such repetition 


mittee may appoint additional 
members of his committee. All ap- 
pointments are subject to approval 
of the Executive Committee. 


In order to give the members suf- 
ficient time to consider the proposed 
changes in the Division Bylaws be- 
fore the Annual Meeting in Febru- 
ary, we have presented them in this 
issue of the magazine rather than 
running an account of the recent 
Joint Solid Fuels Conference. Since 
the Conference is of tremendous in- 
terest to all of you, we suggest you 
watch for the January 1961 issue 
of Mrntnc ENGINEERING. We plan to 
bring you full coverage of this 
meeting in a picture-story. 


Illinois Miners Hold 


Meeting in Springfield 

The following report was received 
from W. A. Weimer: 

“The 68th annual meeting of the 
Illinois Mining Institute was held 
October 21 at the Hotel Abraham 
Lincoln in Springfield, Ill. This was 
one of the best-attended meetings 
and some of the finest papers in the 
history of the Institute were pre- 
sented during the morning and after- 
noon technical sessions. Four papers 
were presented at each session and 
each speaker had a discussion period 
at the end of his allotted time. In 
this group of more than 300, who are 
friends, it led to quite an informal 
meeting. 

“Art Brisse was scheduled as guest 
speaker at the dinner; his subject, 
Skulduggery at the Old Crossroads. 

“The meeting concluded the fol- 
lowing day with a group attending 
the annual University of [Illinois 
Homecoming Game at Champaign, 

“The Illinois Mining Institute was 
founded in 1892 as a get-together of 
Illinois mining men for the purpose 
of meeting once a year to discuss 
mutual problems and have speakers 
discuss new methods, machinery, or 
problems and events that are of in- 
terest and would affect all of the 
members.” 
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Seen at the Rocky Mountain Minerals Conference 


The Salt Lake City Tribune 
Miss Gene Thuli, Miss Patricia McElhattan, and Mrs. Thomas 


R. Harrison, from left to right, serve as models at WAIME 
fashion show held during Rocky Mountain Minerals Conference. 


Fashions of the Jet Age: Rockets and Gowns 


In addition to the technical ses- 
sions, which were covered in the 
November issue of MINING ENGINEER- 
ING, the Rocky Mountain Minerals 
Conference featured such diverse ac- 
tivities as a trip to a rocket plant 
and a fashion show. 

On Friday, October 7, three bus- 
loads of peopie rode out to the Bac- 
chus plant of Hercules Powder Co. 
at Magna, Utah, to see the latest 
developments in rocketry. The Ex- 
plosives Div. of Hercules Powder Co. 
has had a plant near Salt Lake City 
since 1915 following the start of cop- 
per mining in Bingham Canyon. In 
March 1958 a major face-lifting was 
initiated with the announcement that 
Hercules would build a multimil- 
lion-dollar facility for the design, 
development, and manufacture of 
solid propeilants for rockets. In Au- 
gust of that year a normal construé- 
tion program was accelerated around 
the clock when an initial contract 
with the U.S. Air Force started the 
company to work on development of 
a third-stage rocket motor for the 
ICBM Minuteman. 

Visitors saw the modern adminis- 
tration building with its spacious 
lobby and ultramodern cafeteria, 
then proceeded to inspect the pro- 
duction facilities. These included the 
operating building; curing bay, 
where a rocket motor is heat-treated 


for several days; rest houses, curing 
bays where the finished cast double- 
base propellant in its case is kept 
for varying periods of time under 
controlled temperature and humidity 
to achieve the desired plastic state; 
the betatron house, where the com- 
pleted rocket motors undergo minute 
internal inspection and test; test 
bays, where static test firing estab- 
lishes performance characteristics; 
and the test house, where electronic 
modern data-processing units record 
information relayed from instru- 
mentation on the rocket in the fir- 
ing bay. 

Visitors came away impressed by 
the immensity and complexity of 
these modern rocket development 
facilities. 

The Salt Lake City members of 
WAIME were hostesses to the 
women attending the Conference and 
entertained them at a fashion show 
luncheon held October 6th at the 
Salt Lake Country Club. Wives and 
daughters of Utah Section members 
joined with professional models to 
display the season’s newest fashions. 
Mrs. D. F. McElhattan chaired the 
show, assisted by Mrs. Oscar Glaeser, 
Mrs. F. C. Green, Mrs. C. I. Berrelli, 
Mrs. Boris Ashurkoff, Mrs. Roger 
Pierce, Mrs. Thomas J. Hubbard, 
Mrs. Joe W. Ribotto, and Mrs. Byron 
Townsend. 
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The Salt Lake City Tribune 


From left to right: Mrs. John H. Cone, Mrs. James Ivers 
Jr., and Mrs. Clark L. Wilson watch as Mrs. Robert R. Porter 
models a suit for them at Salt Lake Country Club luncheon. 


Education News 


Mackay School of Mines 


Participation in live mining oper- 
ations during a summer course in 
mine surveying drew enthusiastic 
response from students of the Mac- 
kay School of Mines, University of 
Nevada, this summer. The students 
worked shoulder to shoulder with 
miners and mine timbermen, oper- 
ated working equipment, and stud- 
ied mining procedures on location at 
active mines and quarries. 

Harve P. Nelson, instructor for the 
mining course, arranged the summer 
field work to include a cross section 
of typical western mining operations. 
Nine undergraduates and two grad- 
uate students participated in the 
trip, which took them to gold, merc- 
ury, molybdenum, and tungsten 
workings and provided the on-site 
study of a cinnabar flotation plant. 
At each stop the students were able 
to receive instruction, study, work 
with machinery, and absorb the at- 
mosphere of mining life. 

The course formerly took students 
to old abandoned mines near Reno. 
The new system of study on active 
mine location has proved to be less 
dangerous and more instructive, 


j 
4 


offering far greater variety in types 
of mining operations. Besides giving 
the student actual work experience, 
on-site mine study introduces him 
to facets of the working world not 
covered in textbooks, gearing him at 
the outset of his career to situations 
and conditions he is bound to en- 
counter in actual mining or in re- 
lated fields of activity. 


Lehigh University 


Harvey A. Neville, director of the 
Institute of Research at Lehigh, re- 
cently announced that the University 
had received a $8975 grant from the 
Research Corp., New York. The fund 
is to be used to study phase rela- 
tions in sulfide systems. H. Richard 
Gault, head of the geology depart- 
ment, will direct the project. The 
particular system to be studied under 
this grant will be lead-bismuth- 
selenium-sulfur. 

Objectives of this study are to 
determine the phase relations in the 
system and then apply this informa- 
tion to naturally-occurring mineral 
systems important to the economic 
geologist’s understanding of the 
origin and occurrence of ore deposits. 
This particular system includes 
galena, the important ore mineral of 
lead. 

The grant includes support for a 
graduate fellow. Jared Haselton, 
graduate of St. Lawrence Univer- 
sity, has been named to work with 
Gault on this project. 


Scholarships 


Union Carbide Scholarships 


Morse G. Dial, chairman of the 
board and chief executive officer of 
Union Carbide Corp., announced the 
establishment of a Union Carbide 
Engineering Scholarship program. 
Under this program 35 colleges will 
receive an annual grant-in-aid and 
select an incoming freshman each 
year as Union Carbide scholar. The 
scholar will receive financial as- 
sistance for tuition, books, and fees 
for the full four or five-year ac- 
ademic course, provided he or she 
lives up to the conduct and academic 
requirements of the college. 


Princess Coals Inc. 
Scholarships 


The Princess Elkhorn Coal Div. of 
Princess Coals Inc., David, Ky., made 
its 16th annual scholarship awards to 
five graduating seniors from Floyd 
and Johnson County high schools. 
Four of the awards went to depend- 
ents of employes of the Division. The 
fifth award is an open scholarship. 


_ detailed specifications, ask for 


looking toward 


IMPROVED PRODUCTION 
look to Hardinge ! 


HARDIN 


Hardinge Feeders are available 
in sizes and types to meet your 
specific requirements. 
Constant-Weight Feeders, 
Volumetric Belt Feeders, Disc 
Feeders and Rotary Pocket 
Feeders are offered. All 
Hardinge Feeders are sus- 
pended from feed bins or 
tracks and need little head 
room. Costly feeder support 
structures are unnecessary; 
equipment following the feeder 
is readily accessible. When 
track-mounted, one Hardinge 
Feeder may serve a number of 
bins, intermittently. 


For the Hardinge Feeder story, 
with drawings, photos and 


12-page bulletin No. AH-438-2. 


““Hardinge Equipment-—Buil Better to Last Longer.” 


84-inch diameter Hardinge Disc Feeder 
for installation in a lime and cement plont. 
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| A Hardinge Constant-Weight Feeder” 
baa | mounted in a dust housing, with side covers 
removed. Observation windows are provided in 
| covers. Note track-mounting wheels at top. 
| Extro-long (96 inch) conveyor 
- 
| 
COMPANY, INCORPORATED 


WHY LEADING MINES ORDER AND RE-ORDER 


NATIONAL 
TRUCKS 


The reasons for the decided swing to National NC-1 
Trucks are fundamentally two: they provide safety to 
personnel and equipment ...they make money for 
mine operators. There are lots of technical reasons, too. 
Let our representatives tell you all about them. 


A-1792A 


Mine Sales + Transportation Products Division 


WILLISON AUTOMATIC COUPLERS 
RUBBER CUSHIONING DEVICES 
NACO WHEELS 
NACO one, LINKS 
& SWIVEL HITCHINGS 


NATIONAL 


MALLEABLE AND STEEL 


CASTINGS 
COMPANY 
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Chairman 
John G. Hall 
Assistant Chairman 

J. M. Ehrhorn 


Mining and Exploration Division Organization for 1961 


Vice Chairman Programs 
Roger McConnell 


In accordance with Mining and Ex- 
ploration Division Bylaws, the slate 
of officers nominated to serve begin- 
ning February 1961 was announced 
in Rock in the Box in July 1960. The 
nominations were as follows: 
Since there were no other nomina- 
tions these candidates will take of- 
fice at the Annual Meeting in Febru- 
ary 1961 in St. Louis. 

Other Mining and Exploration 
Division offices yet to be filled are 
those of the five Unit Committee 
representing: 1) Underground Min- 
ing, 2) Open Pit Mining, 3) Geology, 
4) Geophysics, and 5) Geochemistry. 
The Bylaws state: “It shall be the 
duty of the Unit Committee Chair- 
man to canvass the members of his 
group and report to the Division 
Chairman the name of the member 
selected to succeed him as Unit 
Chairman” (at least two months in 
advance of the Annual Meeting). The 
Secretary and Rock in the Box Edi- 
tor are named by the Division Chair- 
man. 

This year there will be an all-out 
effort to make all necessary ap- 
pointments by December so that our 
new Division officers can be organ- 
ized and prepared to function at the 
time they take office in February 
1961. An appeal is therefore made 
to all present Unit Chairmen to sub- 
mit the selection of their successors 
immediately. This will allow time 
for the new Unit Chairmen to ap- 
point their Unit Committee mem- 
bers for Publications, Programs, and 
Membership. Those who accept M & 
E Division appointments should bear 
in mind that they accept a responsi- 
bility to their Society to perform 
certain functions in accord with 
specified schedules and be prepared 
to do this. We hope that by getting 
the ball rolling early this year we 
can avoid the rush and confusion 
that develops when deadline dates 
press near or go by. 

The objective of the Mining and 
Exploration Division is to furnish 


Vice Chairman Publications 
Ralph W. Marsden 


a medium of cooperation between 
those directly engaged in metal min- 
ing and those engaged in the tech- 
nologies of mineral exploration. To 
further the objective of cooperation 
toward a common goal and to ad- 
vance these branches of the mining 
industry, this Division will promote 
and publish papers, arrange meet- 
ings and programs, and encourage 
education on any subject related to 
those phases of the industry. A 


Vice Chairman Membership 
Hugh J. Leach 


strong and active slate of officers and 
Committee men are required to 
reach those objectives. Your coopera- 
tion and suggestions will be ap- 
preciated. 

The Mining and Exploration Divi- 
sion Bylaws will be published on this 
page in January to afford you the 
opportunity to know your Division. 
Please read them carefully.—John 
G. Hall, Incoming Division Chair- 
man, 1961. 


Since 1885—(Pioneers) of Cr h 


LOWER COST reduction of limestone, shale, 
bauxite, gypsum, coal, asbestos and ores. 


GRUENDLER 


IMPACT CRUSHERS 


High tonnege production in ONE OPERATION on 
mony meterials with low power requirement. Adjust- 
able heavy duty brecker plates and grote bars for 
ropid discharge of uniformly and specifically sized 
crushed moteriel. Heavy cost alloy steel frame, man- 
gonese impact hommers, roller bearings ond automatic 
lubricetion, for a lifetime of service. 


Write us for Bulletins and information. State the nature of the materials to be 


DOUBLE SCREEN! 


crushed, the sizes of 
required. Manufacturers of JAW CRUSHERS, SINGLE & 
ond MATERIAL HANDLING EQUIPMENT. 


GRUENDLER CRUSHER & PULVERIZER CO. 


Dept. ME-12-60. 


2915 Market St., 
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‘ 
| Mining & Exploration Divisior 
| 
a. 
Equi with free swinging manganese hammer rotor q 
for force feeding and longer breaker plate life. 
Large 400 T.P.H. capacity IMPACT HAMMER CRUSHER 
| on assembly line. IMPACT CRUSHERS are 
available in wide range of sizes and capacities. 
hes | NG 


Members of the Morenci Subsection en a steak dinner at pers and guests of the Morenci Subsection seated at head 
joying 


the Longfellow Inn. The 100 degree weather caused most of 
the members to doff their coats despite the air conditioning. 


e The Morenci Subsection (Arizona 
Section) opened the fall season with 
a meeting held September 13 at the 
Longfellow Inn. Because it was 
Primary Election Day the social hour 
traditionally held at 6:30 was ad- 
vanced to 7:00 so that members 
would not have to content them- 
selves with soft drinks. A steak din- 
ner followed. After dinner K. N. 
Woollen, of General Electric Indus- 
trial Heating Dept. in Shelbyville, 
Ind., gave a talk, Protecting Atmos- 
pheres and Furnace Equipment for 
the Copper Industry, illustrated by 
colored slides showing generation 
and use of protective atmospheres in 
brazing and annealing processes. 
Forty persons (60 pct of the mem- 
bership) attended the meeting. The 
membership of the Subsection is 
drawn from the various departments 
of the Morenci Branch of Phelps 
Dodge Corp. There are about 60 ac- 
tive members, but a number are on 
shiftwork and so cannot attend every 
meeting. 


e At their October 19th meeting 
held in the Engineers’ Club, mem- 
bers of the San Francisco Section 
heard C. J. Meyer of the University 
of California discuss copper in Af- 
rica. He has recently returned from 


an eight-month stay in Africa, 
where he investigated the geology of 
copper deposits. 


e On October 13th the El Paso Sec- 
tion and the Women’s Auxiliary 
honored AIME President Joseph L. 
Gillson and his wife at a cocktail 
and dinner meeting held in the Crys- 
tal Ballroom of the Hotel Cortez. The 
ladies were responsible for decora- 
tions at the head table. The 83 people 
attending heard Dr. Gillson give a 
talk on archeology in Mexico illus- 
trated with colored slides. Clifford 
Hicks, Western Field Secretary, 
spoke briefly on this occasion. 


e The Ajo Subsection (Arizona Sec- 
tion) met October 6 at the Copper 
Coffee Shop, where they heard Ken- 
neth Dieth of the U.S. Air Force give 
an informative talk on the accom- 
plishments already made in the field 
of electronics and its potential as re- 
lated to industry. 


e Following a social hour and dinner 
at the Hotel York, October 14, mem- 
bers of the St. Louis Section heard 
Charles Kunz, manager, Roll-Bond 
Div., Olin Mathieson Chemical Corp., 
talk on the Roll-Bond process, trac- 
ing the development from the be- 
ginning at Olin in 1950. 


le left to right: Fred M. Winkler, R. J. McCarthy, Charles 
aun K. N. Woollen, guest speaker, and J 


Stanley. 


e The Mid-Arkansas Section met 
October 5 at Holiday Inn Motel in 
Hot Springs where they heard Rob- 
ert J. Anderson of Battelle Memorial 
Institute speak on the general find- 
ings during the recent geophysical 
year. His talk was an enjoyable com- 
bination of wit and information. 


e The Central New Mexico Section 
held its first dinner meeting of the 
fall season on September 17th in 
Grants. A talk and movie on large- 
hole drilling and a panel discussion 
on vanadium removal in the Grants 
milling operations were featured. 
During the business session, plans 
were made to hold the Uranium 
Symposium in Grants some time 
during May of 1961. H. A. Powers 
was cited for bringing in five new 
members. 


e Nine Seniors from Bisbee and 
Douglas high schools who are inter- 
ested in engineering careers were 
honor guests at a dinner meeting of 
the Bisbee-Douglas Subsection (Ari- 
zona Section) held at the Warren 
District Country Club October 11. 
B. J. Shell, chief engineer and gen- 
eral superintendent of the San 
Xavier Rock & Sand Co., Tuscon, 
presented an illustrated talk on 


+ 


Officers and guests of Bisbee-Douglas Subsection jr left: G. A. Dahlke, L. H. Ladd, B. J. Shell, E. F. Klein, and E. T. amon 
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are, standing, 


building with pre-stressed concrete 
to an audience of more than 65. The 
evening concluded with the showing 
of a film, Building with Pre-Stressed 
Concrete, presented by E. F. Klein, 
technical representative, Colorado 
Fuel & Iron Corp. 


e The Washington D. C. Section held 
its first meeting of the season Octo- 
ber 4 in the dining room of the 
Broadmoor Hotel. Mechanization and 
Automation in Coal Mining was the 
topic of discussion for the evening. 
Charles W. Merrill, chief, Division 
of Minerals, USBM, presided and in- 
troduced the first two films on coal 
mining: News from the Coal Country 
by North American Coal Corp, and 
Powering America’s Progress by the 
National Coal Assn. T. Reed Scollon, 
chief, Division of Bituminous Coal, 
USBM, narrated a third film, Hy- 
draulic Coal Mining, produced by the 
Bureau. 


e Some 200 members and their 
wives attended the Southeast Section 
annual meeting held in Birmingham, 
Ala., September 30 to October 1, at 
the Dinkler-Tutwiler Hotel. Among 
the highlights of the two-day meet- 
ing were the welcoming address by 
Section Chairman Eugene P. Reed, 
manager of raw materials for U.S. 
Steel’s Tennessee Coal & Iron Div.; 
the luncheon address by David C. 
Sayles, Chief of the Research Plans 
Branch at Redstone Arsenal; and the 
banquet speech by University of 
Alabama president Frank A. Rose. 

In his speech Mr. Reed deplored 
the tendency to dwell on gloomier 
aspects of the times and ignore the 
more favorable. “By almost any 


Bisbee and high school seniors entertained by Subsection 
left: Bruce Mortinson, Charles Ables, Russell Griffith, John Hosfeld 
and, seated: Jon Long, John Glenn, Tom Kenyon, Alfredo Maese, Armando Enriquez. 


J. W. Nical, W. L. Dowdey, Mrs. Adolph Beck, Mrs. Dowdey and Miss Dowdey at fete. | 


yardstick you might care to apply, | 
our economy is in better shape to- | 
day than it has ever been,” Reed | 
declared. He added that the South is| 
pacing the nation in industrial and 
economic gain. President Frank A. | 
Rose made the point that most of 
our large corporations have labora- 
tories and are carrying on research 
far more advanced than that of the) 
colleges and universities. This places 
upon engineering schools greater 
responsibility for engaging in pure 
scholarship and for offering more 
courses that will give competence in 
a rapidly advancing science. David) 
C. Sayles in his luncheon address | 
considered the role of the profes- 
sional engineer and the product of | 
research in the U. S. Army Ordnance. 
Missile Command. 


High point of the technical sessions 
was the automation symposium. J. G. 
Creveling, assistant manager of raw 
materials, TCI, described the use of 
industrial television in underground 
iron ore mining operations; W. J. 
Biles, chief electrical engineer, The 
McNally Pittsburgh Mfg. Corp., dis- 
cussed use of automated overhead 
trippers in loading railroad cars; and 
Walter Nielsen, superintendent of 
No. 5 blast furnace, U.S. Pipe &| 
Foundry Co., compared hand-op-| 
erated stove valves with automatic 
equipment in use on No. 5 blast oat 
nace. 


On the lighter side there was the | 
trip to the Lewis Smith Dam, where 
the Alabama Power Co. provided 
lunch at the dam site. In the eve- 
ning guests gathered for a pre- 
game social, then saw Alabama beat 
Vanderbilt 21 to 0. 
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55 YEARS OF 
SUCCESSFUL 


DRILLING 


FOR FIVE MAJOR 
INDUSTRIES... 


TUNNEL 
HIGHWAY 
MINING 

EXPLORATION 


Boyles Bros. drilling service, involv- 
ing the newest techniques and 
modern equipment, is available 
through eight convenient locations. 
Contact us about your plans for 
exploration, shaft sinking, rock 
breaking, grouting, tunnel driving, 
mining and quarrying. 

Mine Plant Design and Fabrication 

Write for details 


_B 


DRILLING COMPANY 


GENERAL OFFICES: 
Salt Lake City, Utah...... HUnter 7-7595 
BRANCHES: 


Phoenix, Arizona... .. CRestwood 4-5331 
Sacramento, California. .!Vanhoe 3-5221 
Denver, Colorado........ ALpine 5-9244 
St. Louis, Missouri... .. . PLateau 2-2544 
Reno, Nevada.......... FAirview 9-0732 


Spokane, Washington. . 
Alaska... . 


Walnut 4-2614 
Contact Salt Lake City Office 
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Correction 

The second paragraph of the item 
concerning Will Mitchell, Jr., ap- 
pearing on page 1192 of the Novem- 
ber issue of MINING ENGINEERING 
should read as follows: 

Will Mitchell, Jr.. was chairman 
of the Mining Branch Council when 
it became the Society of Mining En- 
gineers of AIME. He has also been 
a director of the parent body, AIME, 
and was formerly on the Board of 
Directors of the Engineers Joint 
Council. He serves as Allis-Chalmers 
representative at the Industrial Re- 
search Institute. 


U. S. Borax & Chemical Corp. has 
announced the appointment of R. E. 
Kendall to the newly-created posi- 
tion of engineering manager at its 
mine and processing plants in Boron, 
Calif. Kendall was employed in 1954 
as a planning engineer to make a 
feasibility study for proposed open 
pit mining at Boron. When open pit 
stripping started in 1956, he was 
named assistant mine superintend- 
ent, a position he held until his re- 
cent promotion. 


Vincent N. Burnhart has been elected 
president of E. J. Longyear Co. to 
succeed Donald M. Davidson, who 
died recently. Burnhart, formerly 
vice president and general manager, 
joined the company in 1946. He was 
named general manager in April 
1957 and became vice president in 


Personals 


Vv. N. BURNHART 


R. E. KENDALL 


January 1958. A director of the 
Longyear Co. and of Canadian Long- 
year Ltd., he is also president of the 
Diamond Core Drill Manufacturers 
Assn. 

Longyear directors also named 
four new vice presidents: Rudolph C. 
Gebhardt, mining; Michael J. Glea- 
son, contract drilling; Eugene Lar- 
son, marketing; and John F. Hoff- 
meister, manufacturing. All four 
men are managers of the divisions 
of which they are now vice presi- 
dents. 


According to a recent announcement 
from The Anaconda Co., Harold E. 
Robbins, formerly general superin- 


PROPOSAL FOR AIME 
MEMBERSHIP 


I consider the following per- 
son to be qualified for member- 
ship and request that a mem- 
bership kit be mailed to him: 


Name of Prospective Member: 


Name of AIME Member: 


Address 


©. H. CHAVEZ 


H. E. ROBBINS 


tendent of Andes Copper Mining 
Co., Potrerillos, Chile, has been pro- 
moted to the position of assistant 
manager. He will be in direct charge 
of the company’s El Salvador copper 
mine and concentrator project. 


Oscar H. Chavez, vice president of 
the Mexico Section, AIME, has been 
promoted to plant manager of the 
explosives plant of Cia. Mexicana 
de Explosivos, S.A., in Dinamita. He 
was formerly relations manager of 
Du Pont, S.A. de C.V. and Cia. 
Mexicana de Explosivos, S.A. a 
position he had held since 1958. He 
joined these Du Pont subsidiaries in 
1956. 


CHANGE OF ADDRESS AND PERSONALS FORM 


CHANGING YOUR ADDRESS? Don't forget to notify us six (6) weeks before you 
move, if possible, to insure uninterrupted receipt of your publications and correspond- 
ence. Please fill in the form below and send it to: J. F. Lynch, Asst. Treasurer AIME, 
29 West 39th Street, New York 18, N. Y. 


PERSONALS: Please list below your former company and title and your new title and 
company (or new work) for use in Mininc Encrnerrinc. (Copy deadline for personals 
items is six weeks before date of issue.) 


Former Title - 
New Title of Change 


Any recent activity that would be of interest to members: 
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N. P. Zinni, former materials engi- 
neer with the Pennsylvania Depart- 
ment of Highways, has taken a job 
as sales engineer in the Asphalt 
Sales Div., Texaco Inc. His territory 
is Pennsylvania. 


After four years as manager of the 
mining department of Société des 
Mines de Fer de Mauritanie, Jacques 
F. Ledoux left in January of this 
year to serve as U.N. mining ad- 
viser to the Uruguayan government. 
Following a four-month assignment, 
he returned to Paris to become ex- 
port sales manager for B.B.T., engi- 
neers and builders in the coal, ore 
handling, and concentration field. 


Ralph R. Swartz, a sales engineer, 
has been transferred from Spokane 
to Peekskill, N. Y., by Joy Mfg. Co. 


James Solomon, formerly a junior 
industrial engineer with Kennecott 
Copper Corp., has taken a job as 
senior industrial engineer at the Las 
Vegas branch of Geo-Engineers Inc. 
He will also serve as branch mana- 
ger. 


James L. Harding, who had been 
teaching in the geology department 
of Mississippi Southern College, has 
enrolled at Texas A & M College, 
where he is studying for a Ph.D. in 
oceanography. 


Jack Parker, formerly instructor in 
geology at Michigan College of Min- 


ALLOY CAST STEEL MINE CAR WHEELS 
AND HIGH PERFORMANCE PARTS 


ing and Technology, has become an 
associate of R. L. Loofbourow, con- 
sultant in construction and under- 
ground mining, with an office in 
Minneapolis. 


After 36 years with Dorr-Oliver 
Inc., William E. Smith retired this 
July Ist. At the time of his retire- 
ment he was general sales manager 
and administrator of international 
operations. 


Giovanni Rossi, after working for 
five years as mill superintendent of 
a selective Pb-Zn-Cu-Fe sulfides 
plant for Montecatini S.A., has been 
transferred from Grosseto, Italy, to 
Trento, where he is mill superin- 
tendent in a fluorspar mine. 


James S. K. McChesney has taken 
a job as chief mining engineer with 
Iron Mines Co. of Venezuela in San 
Felix. He has worked as a mining 
engineer for Marmoraton Mining 
Co. Ltd. in Ontario for the past 
seven years. 


Following his retirement from Yuba 
Mfg. Co. after 35 years, F. M. 
Blanchard has started a consulting 
practice. He recently returned from 
an eight-month trip to Sierra Leone, 
West Africa, where he was in charge 
of shipping a placer gold dredge to 
Surinam, South America. 


Don M. Coulter has left the Bureau 
of Indian Affairs in Muskogee, Okla., 


to work for Foor Engineering Co. in 
Spearman, Texas. 


Thomas W. Schmucker has gone to 
work for White Pine Copper Co. 
followifig his graduation from Mich- 
izgan College of Mining and Technol- 
ogy. 


William C. Peters, formerly geolo- 
gist with F. M. C. Mineral Develop- 
ment Dept., has become division 
geologist of the Nevada Mines Div., 
Kennecott Copper Corp., at Ruth, 
Nev. 


Robert L. Edwards, formerly geolo- 
gist with the fertilizer division of 
J. R. Simplot Co., has accepted a 
position as geologist with the min- 
eral development division of Food 
Machinery & Chemical Corp. 


D. A. Lauritsen, a research assistant 
at Oregon State College Engineer- 
ing Experiment Station for two 
years, has become a sample prepa- 
ration engineer in the exploration 
department of Ideal Cement Co. 
While acting as a consultant to 
Livingston Air Service, he designed 
and installed the automatic electric 
cargo system used on the helicopter 
featured on page 146 of the Febru- 
ary issue of MIntnG ENGINEERING. 


National Gypsum Co. has named 
Charles W. Kelley, Jr., as superin- 
tendent of its block plant located in 
the Bronx, N.Y. 
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continued 


H. E. Wittenberg, Jr., has entered 
the graduate school of business ad- 
ministration of the University of 
California after a year as assistant 
research engineer with The Ana- 
conda Co. 


Upon completion of his two-year 
tour of duty with the U.S. Army, 
serving with geodetic survey units 
in Libya and Iran, George E. Reeves 
has taken a position as junior en- 
gineer with Heinrichs Geoexplora- 
tion Co. in Tucson, Ariz. 


Marvin Arthur Kunde, who had 
served as valuation engineer with 
the Internal Revenue Service for 
eight years, has become a tax engi- 
neer with Jones & Laughlin Steel 
Corp. He graduated this June from 
the University of Denver College of 
Law and was admitted to the bar in 
Colorado in October. He received 
his E.M. degree from the Colorado 
School of Mines in 1952. 


Following his graduation from Mich- 
igan College of Mining and Tech- 
nology, Thomas A. Miché has be- 
come an industrial engineer trainee 
at Jones & Laughlin Steel Corp. 


Robert M. Birch has gone to work 
for Braden Copper Co. as planning 
foreman following his graduation 
from the University of Utah. 


E. L. Corp has gone into business 
for himself as an electrical contrac- 
tor. He formerly worked for Climax 
Molybdenum Co. as an industrial 
engineer. 


J. K. Hill, formerly geologist with 
the High Country research team of 
the Otago Catchment Board, Dune- 
din, New Zealand, has moved to 
Canberra, Australia, where he is a 
geologist, Grade I, with the Bureau 
of Mineral Resources, Geology, and 
Geophysics. In his new capacity he 
has been engaged in engineering 
geology in connection with a thin 
arch dam to augment Canberra’s 
water supply and has carried out 
lake edge mapping prior to the cre- 
ation of an artificial lake dividing 
Canberra City. 


Philip W. Simmons has recently 
transferred from the U. S. Bureau 
of Mines to the International Co- 
operation Administration following 
a two-year assignment as mineral 
advisor to the Indonesia Bureau of 
Mines under a working arrangement 
whereby the USBM supplies mineral 
technicians to ICA whenever needed. 
His present position with ICA is 


that of supervisory mining engineer 
in the Washington, D. C. office. 


Henry P. Ehrlinger II has been pro- 
moted from assistant mil! superin- 
tendent to mill superintendent and 
transferred from the Santa Barbara 
Unit of American Smelting & Re- 
fining Co. to the company’s Charcas 
Unit. 


John H. Lucas has recently been 
promoted from quarry and crushing 
plant superintendent to assistant 
general superintendent for the 
Cushenbury plant, Permanente Ce- 
ment Co., in Lucerne Valley, Calif. 


Paul W. McGann, former chief econ- 
omist for the U.S. Bureau of Mines, 
has joined the Washington, D. C. 
staff of Arthur D. Little Inc., inter- 
national industrial research and 
consulting company. As senior econ- 
omist for the company, he will ana- 
lyze economic problems involved in 
supply, demand, cost, investment, 
and trade aspects of mineral re- 
source production. 


Following completion of work for 
a Master of Science degree in the 
mining department of the Univers- 
ity of Melbourne, T. W. Healy has 
come to the U.S. to take a position 
in the graduate school of chemistry 
at Columbia University. 


L. M. Robinson, formerly general 
manager for Fluoresqueda S.A. in 
Esqueda, Mexico, has taken a job as 
mining engineer with AEC in Grand 
Junction, Colo. 


Samuel S. Stuard has become dis- 
trict sales manager for T. B. Wood’s 
Sons Co. He was field sales engineer 
for the company before his promo- 
tion. 


B. B. Abrams, formerly commanding 
officer of the Rossford Ordnance 
Depot, Toledo, has been transferred 
to Washington, D.C., to serve in the 
Office of the Chief of Ordnance as 
chief of the Repair Parts Office. Be- 
fore leaving for his new assignment, 
he was presented with the key to 
the city by Toledo’s mayor and a 
Community Service Award by the 
Chamber of Commerce. He also had 
been elected to the Board of Direc- 
tors of the Toledo Chapter of 
American Institute of Industrial 
Engineers. 


Derek J. Barratt has interrupted 
his studies at the Royal School of 
Mines, London, to work for a year 
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with McIntyre Porcupine Mines 
Ltd. in Schumacher, Ont., Canada. 


Alonzo R. Kieffer Il, on military 
leave of absence from Allis-Chalm- 
ers Mfg. Co., is assistant resident 
officer in charge of construction at 
the U.S. Naval Auxiliary Air Sta- 
tion in New Iberia, La. 


R. W. JENKINS Cc. E. HANEY 


According to a recent announcement 
from the company Ray Jenkins, 
consultant in mining and construc- 
tion, has joined the staff of The 
Ralph M. Parson Co. in Los Angeles. 
He was formerly general manager 
of Anderson Development Corp. in 
Grants, N. M. 


Charles E. Haney has been named a 
vice president of Electric Steel 
Foundry Co. He will continue as 
works manager in the Foundry Pro- 
duction departments, a position he 
has held since 1954. 


Upon graduating from the Univer- 
sity of Minnesota School of Mines 
and Metallurgy in June, Stanley C. 
Richardson joined the Utah Copper 
Div. of Kennecott Copper Corp. as 
a management trainee. 


Charles L. Hamilton has accepted a 
position as an instructor of geology 
at Newark College of Arts and Sci- 
ence, Rutgers University. While a 
graduate student at Virginia Poly- 
technic Institute, he mapped part of 
the Peaks of Otter Quadrangle, 
northeast of Roanoke, in preparing 
his Ph.D. dissertation. 


After five years as senior geologist 
in the Bear Creek Mining Co. Oper- 
ating Properties Div., Bingham, 
Utah, Fred H. Howell has become 
chief geologist for Duval Sulphur & 
Potash Co. and has moved to 7015 
Redbud Road, Tucson, Ariz. 


Mark L. Ward, formerly mining 
geologist with New Idria Mining & 
Chemical Co., has become chief 
mine engineer at the Camp Bird 
mine of Camp Bird Colorado Inc. 


T. D. Short, formerly blasting super- 
visor, N. Y. Ore Div., Jones & Laugh- 
lin Steel Corp., has joined the ex- 
plosives sales-service department of 
Hercules Powder Co. Before being 
assigned a sales district he is under- 
going a six-month company training 
program that will take him to vari- 
ous sections of the country to observe 
all types of mining and construction 
locations. 
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After two years as geologist with 
Utah Construction & Mining Co., 
H. J. Recktenwald has joined the 
U.S. Navy as a student aviator. He 
is presently stationed at Kingsville, 
Texas. 


Murray C. Gardner has taken a 
position as field geologist with the 
Land Dept., Southern Pacific Co., 
where he is participating in a min- 
eral resources survey and a geologic 
mapping program of all lands owned 
by the company. Prior to undertak- 
ing this assignment, he was a geol- 
ogy instructor at the University of 
Arizona. 


Edwin F. Atkinson has joined Le Roi © 


Div., Westinghouse Air Brake Co., 
as a special representative. He had 
been a research engineer for Climax 
Molybdenum Co. for four years be- 
fore making this change. 


Sam D. Broadhurst, formerly assist- 
ant state geologist of North Caro- 
lina, has taken a job as industrial 
geologist with Norfolk & Western 
Ry. Co. in Roanoke, Va. 


After three years as city engineer 
of Coeur d’Alene, Idaho, Lloyd D. 
Brownson has moved to Astoria, 
Ore, where he has accepted the 
position of public works director. 


Ross W. Smith has accepted an ap- 
pointment as assistant professor of 
metallurgy at the South Dakota 
School of Mines and Technology. 
For the past two years he was proj- 
ect engineer at the Colorado School 
of Mines Research Foundation. 


Chester F. Norstrom, Jr., formerly 
assistant research engineer, Colo- 
rado Fuel & Iron Corp. at Cedar 
City, Utah, has moved to Liberty- 
ville, Ill, to attend Northwestern 
University’s graduate school of busi- 
ness administration in Chicago. 


Joy Mfg. Co. recently announced 
the appointment of Stephen Laske- 
vich, Jr., as district manager of its 
Knoxville, Tenn. district sales office. 
He has been with the company since 
1946. 


John E. Frost has returned from the 
Philippines, where he served as 
chief geologist for Philippine Iron 
Mines for the past six and a half 
years, to enroll at Stanford Univer- 
sity for further graduate studies to 
complete requirements for a Ph.D. 
degree. 


William B. Agocs, formerly director 
of geology and geophysics for Aero 
Service Corp. and affiliates, recently 
established offices in Philadelphia 
as a natural resources evaluation 
consultant (domestic and foreign) 
utilizing geological-geophysical sur- 
vey procedures. 


Following completion of require- 
ments for his Ph.D. in physics at the 
University of Toronto, David W. 


Strangway has taken a position as 
research geophysicist with Bear 
Creek Mining Co. in Awada, Colo. 


Robert D. Greer has moved from 
Franklin Heights, Pa., to Columbus, 
Ohio, to take a job in the sales de- 
partment of Jeffrey Mfg. Co. He was 
formerly pricing analyst for another 
manufacturing company in the same 
field. 


Calumet & Hecla Inc. recently trans- 
ferred George F. McKereghan from 
the Uranium Div., Grants, N. M., 
where he had been acting as mine 
manager, to the Calumet Div., Ah- 
meek, Mich., where he is employed 
as an administrative engineer. 


NO} 
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G. W. Walkey, formerly production 
manager for Stanrock Uranium 
Mine, Elliot Lake, Ont., has been 
appointed mine manager for Kam 
Kotia Porcupine Mines at Timmins, 
Ont. 


William S. Ransom has begun his 
professional career with a job at 
U.S. Gypsum Co., East Chicago, Ind. 
He is a recent graduate of the Colo- 
rado School of Mines. 


Following his graduation from the 
Missouri School of Mines this sum- 
mer, Ernesto L. Ahnert returned to 
his native Mexico and has recently 
accepted a job as mining engineer 
with San Francisco Mines of Mexico 
Ltd. at San Francisco del Oro. 


...is a flotation activa- 
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300 PARK AVENUE, 
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continued 


Walter H. Voskuil has accepted an 
appointment as visiting professor 
of mineral economics at the Mackay 
School of Mines following his retire- 
ment as principal mineral economist 
with the Illinois State Geological 
Survey. He had been associated with 
the Survey for 29 years. 


Hans N. Schreiber, geologist with 
American Zinc, Lead & Smelting 
Co., has been transferred to Hanover, 
N. M., in a joint venture with Peru 
Mining Co. to reopen its Kearney 
mine in the Santa Rita district. His 
present work includes development 
of known reserves and drilling for 
additional reserves. 


James F. Donovan has gone to work 
for U.S. Steel Corp. at Pittsburg, 
Calif. 


Upon graduation from the Univer- 
sity of Nevada, Morris E. Friberg 
joined Phillips 66 Petroleum Co. as 
a junior mine engineer. He is assist- 
ing in the development of one of the 
company’s uranium properties in 
Grants, N. M. 


C. Gordon Benson has been pro- 
moted from manager—product ser- 
vice, Portable Appliance Dept., Gen- 
eral Electric Co., to West Coast 
regional service manager, House- 
wares and Commercial Equipment 
Div. 


After 31 years in Rhodesia as a con- 
sulting geologist and an employe of 
Anglo American Corp. of South 
Africa Ltd., T. D. Guernsey has re- 
cently returned to Canada, taking 
up residence in British Columbia, 
where he and his wife are slowly 
becoming acclimatized to their new 
surroundings. 


Guy B. Hunner has retired to De- 
land, Fla., after 38 years with M. A. 
Hanna Co. For the past 15 years he 
has been on the Cuyuna Range, 
where he was employed as general 
superintendent at the time of his 
retirement. 


Walter E. Conrad has taken employ- 
ment with U. S. Gypsum Co. at 
Plaster City, Calif. 


Philip De F. Bleser, formerly super- 
visor of production for Orinoco Min- 
ing Co., has joined Eastern Magnesia 
Talc Co. as chief engineer. 


The president of the companion 
companies, Susquehanna - Western 
Inc. and Mines Development Inc., 
recently announced three executive- 
level personnel advancements. At 


R. E. SHREVE G. H. BRYANT 


Susquehanna-Western, which owns 
and operates a uranium mill and 
sulfuric acid manufacturing plant at 
Riverton, Wyo., G. H. Bryant, for- 
merly mill superintendent of River- 
ton facilities, has been named man- 
ager of the metallurgical division. 
Richard E. Shreve succeeds him as 
mill superintendent. He had been 
superintendent of the Gunnison 
Mining Co. uranium mill for more 
than two years. At Edgemont, S. D., 
Hal D. Webb has been named mill 
manager of the facilities of Mines 
Development Inc., which include 
both a uranium ore processing mill 
and a vanadium recovery plant. 
Prior to his promotion Mr. Webb 
was mill superintendent at Edge- 
mont. 


Arnold E. Lamm, formerly president 
and a principal owner of Sunnyhill 
Coal Co., was recently named presi- 
dent of The Pittsburg & Midway 
Coal Mining Co. by the Board of 
Directors to fill the vacancy created 
by the resignation of Edwin R. 
Phelps. 


Following graduation the 
Colorado School of Mines this sum- 
mer, M. L. West, Jr., has gone to 
work for Aluminum Co. of America 
at Rockdale, Texas. 


James J. Norton has been transferred 
from the Denver office of the U. S. 
Geological Survey to the Washing- 
ton, D. C. office, where he has been 
assigned to the Light Metals and In- 
dustrial Minerals Branch. 


E. J. Perry has joined Asbestos 
Corp. Ltd. as assistant to the mining 
superintendent at the King Beaver 
mine in Quebec. After leaving Mari- 
times Mining Corp. Ltd., Tilt Cove, 
Newfoundland, where he was assist- 
ant chief engineer, he spent five 
weeks in England and Switzerland. 


Following a pleasure trip around 
the world, Michael V. Anthony has 
taken a position as research assist- 
ant in the Soil Engineering Div., 
Civil and Sanitary Engineering 
Dept., Massachusetts Institute of 
Technology. He was formerly a 
project engineer at Engineer Re- 
search and Develcpment Labora- 
tories at Ft. Belvoir, Va. 


The president of American Zinc, 
Lead & Smelting Co. recently an- 
nounced the promotion of John P. 
Lacke, former general superintend- 
ent of the Vinegar Hill Div. opera- 
tions, to the position of resident 
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H. D. WEBB A. E. LAMM 


manager. Paul J. Mills, who served 
as assistant superintendent during 
the past year, has been promoted to 
mine superintendent. 


S. S. Thurmond, Jr., has been ap- 
pointed senior geologist for Zontelli 
Bros. and has been transferred from 
New Mexico, where he has been in 
charge of uranium exploration since 
joining the company in 1955, to Mos- 
cow, Idaho, where he will be in 
charge of exploration activities in 
the Northwest. One of the projects 
is a diamond drill exploration pro- 
gram near Potlatch, Idaho, to invest- 
igate a magnetite iron ore prospect. 
Martin Torgerson is handling the 
drilling program under Mr. 
mond’s direction. 

Another change in executive per- 
sonnel is the transfer of Steve R. 
Blanich from the Dakota Aggregate 
Co., a Zontelli subsidiary, to the 
parent company’s headquarters in 
Ironton, Minn., where he will as- 
sume the position of senior mining 
engineer. Prior to his transfer, Mr. 
Blanich was plant superintendent in 
charge of the Medina, N. D. opera- 
tions. 


Fred Megerth has entered the em- 
ploy of General Electric Corp., San 
Jose, Calif. 


Tec D. Haley has taken a job as a 
salesman of blasting materials for 
Spencer Chemical Co., working out 
of Birmingham. He was formerly 
superintendent of a coal mine for 
the Lone Star Steel Co. of Dallas. 


David P. King, geological engineer 
with the U.S. Atomic Energy Com- 
mission, has been transferred from 
the Casper Branch, Production Eval- 
uation Div., to the Spokane Section 
of the Salt Lake Branch. 


Walter H. Johnson has begun his 
professional career with a job at the 
Dawn Mining Co., Ford, Wash. 


Walter D. Steinmann, engineer as- 
sistant with U.S. Gypsum Co., has 
been transferred from the Sweet- 
water plant to the Shoals plant in 
Shoals, Ind. 


Douglas M. Shaw has moved to Mel- 
bourne, Australia, to become mana- 
ger of engineering for Utah Austra- 
lia Ltd. For the past five years he 
has been associated with Utah Con- 
struction & Mining Co. at Palo Alto, 
Calif. He was chief project engineer 


- at the time he left. 
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Obituaries 


Glen L. Bateman (Member 1927) 
died early this year following an 
operation. He was 56 at the time of 
his death. Although a US. citizen, 
Mr. Bateman was born in Johannes- 
burg and in 1926 returned to South 
Africa, where he continued to live 
until his death. He was educated in 
the U.S., attending Phillips Andover 
and the Massachusetts Institute of 
Technology. After graduation he 
spent one year with the Dorr Co. 
Inc. of New York in connection with 
erection and testing work. This was 
followed by three months with the 
Oliver United Filters Inc. of Oak- 
land, Calif.. working in Hawaii on 
sugar filtration. Upon his return to 
Johannesburg he became associated 
with the firm of Edward L. Bateman 
(Pty.) Ltd. on laboratory and field 
work connected with metallurgical 
and chemical installations of Dorr 
and Oliver. Later he worked as sales 
engineer for the firm and became a 
director. 


Harry K. Ihrig (Member 1937), vice 
president in charge of research for 
Allis-Chalmers Mfg. Co., died of a 
heart attack August 22. He had been 
with the company since 1950. Before 
that he had been vice president and 
director of laboratories for the 
Globe Steel Tubes Co. for 17 years. 
An inventor and researcher, he held | 
22 patents. One of his best known 
inventions was a process to make | 
ordinary steel resistant to corrosion | 
and acid. Mr. Ihrig was born in Ap- 

pleton, Wis., in 1898 and spent most | 
of his professional career in the Mil- 
waukee area. He attended Carleton | 
college in Minnesota, received his | 
B.S. degree from the University of 
North Dakota in 1919 and his Mas- | 
ter’s degree from there in 1920. He | 
received his Ph.D. from the Univer- | 
sity of California in 1923. 


Edward S. O’Connor (Member 1912), 
president-manager of Book Cliff 
Coal £o., died May 25, 1960, in a 
Billings, Mont. hospital, where he 
was taken after becoming ill before 
boarding a plane back to Salt Lake 
City. He was born Jan. 1, 1883, in 
St. Paul and graduated from the 
School of Mines, University of 
Minnesota in 1906. He came to Utah 
in 1928 to work at iron mines near 
Cedar City for Columbia Steel Co. 
In 1938, when the company became 
Columbia-Geneva Div. of U.S. Steel 
Corp., Mr. O’Connor became super- 
intendent of mines in Carbon County. 
After retiring in 1949, he purchased 
Book Cliff Coal Co. 


Hubert W. Schranz (Member 1954) 
died April 26, 1960, in Clausthal- 
Zellerfeld, Germany. At the time of 


his death he was professor and 
director of mineral dressing at the 
School of Mines in Clausthal. He 
was born in Magdeburg, Germany, 
on June 14, 1893, and attended both 
the Clausthal Mining Academy and 
the Freiberg Mining Academy. He 
began his career during World War I 
as manager of the mine and ore 
dressing plant of the War Raw Ma- 
terials Dept. at Zinnwald. From 1933 
to 1937 he served as consulting en- 
gineer to the Iranian government 
in Teheran. In 1950 he became a 
member of the staff of the School 
of Mines in Clausthal. 


John G. Bachner (Member 1955) 
died in Anchorage, Alaska, in his 67th 


year. He was born in Germany, later 
coming to the U.S. and becoming a 
citizen. He had been owner-partner 
of Kenai Chrome Co. in Anchorage 
since 1952. 

George A. Warner (Member 1922) 
died June 26 in Albuquerque, N. M. 
at the age of 61. A graduate of the 
New Mexico Institute of Mining and 
Technology, he had been associated 
with Shattuck Denn Mining Corp. 
in New Mexico since 1940. His early 
professional activities, from 1926 to 
1940, were carried on in Arizona 
for successively Phelps Dodge Corp., 
Cochise County, and later for the 
U.S. Army. Mr. Warner was born in 
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Somerville, Mass., where he spent 
his school days. He first came to the 
Southwest when he enrolled in the 
New Mexico School of Mines. 


Forest H. Neely (Member 1956) died 
May 9 at Martinsburg, W. Va. He 
was born August 30, 1895, in Jane 
Lew, W. Va., and received his pro- 
fessional education at the West Vir- 
ginia University School of Mines. A 
great deal of his work was with 
crushing machinery but he had had 
a career full of variety, including 
chemical plant design, consulting 
work, specification writing, mining 
engineering, mechanical engineering 
in power plants, and construction 
and evaluation engineering. 


E. H. Dickenson (Member 1914) died 
at his home in New York City on 
June 8, following a brief illness. 
Born in Nova Scotia in 1886, he be- 
came a U.S. citizen in 1928. He was 
educated at Laval University Mont- 
real, and Columbia University School 
of Mines. He received an M.A. de- 
gree from Columbia in 1959 and was 
studying for a Ph.D. at the time of 
his death. Mr. Dickenson had been 
associated with Ingersoll-Rand Co. 
for 35 years before he retired about 
a year and a half ago. Just a week 
before his death, Ingersoll-Rand 
published his book Rock Drill Data. 
Before joining Ingersoll-Rand he 
had been with many other concerns 
in the metallurgical and mining 
fields; his work with Tata Iron & 
Steel Co. of Calcutta took him to 
India from 1916 to 1921. In addition 
to his mining activities, Mr. Dicken- 
son was a mathematician and had 
taught mathematics at the Univer- 
sity of Pennsylvania and Drexel In- 
stitute in Philadelphia. 


George H. Gilman (Member 1917) 
died at his home in Belmont, Mass., 
on June 8 at the age of 78. An expert 
on drilling, he began his career with 
Canadian Rand Drill Co. as an ap- 
‘prentice pattern maker. Six months 
later he was selected by the com- 
pany to take a special course in en- 


gineering, shop practice, and the 
sale and application of mining ma- 
chinery. While working as a master 
mechanic for E. L. Smith Co., Barre, 
Vt., from 1904 to 1905, he developed 
a percussive drilling machine that 
established a world record for per- 
formance. In 1919 he started his own 
firm, the Gilman Mfg. Co., which 
produced a complete line of rotating 
percussive rock drills and drill steel 
shop machinery. In 1930 his firm was 
merged with the Worthington Pump 
& Machinery Corp. Mr. Gilman re- 
mained on in a consulting capacity, 
executing special assignments on 
such major construction projects 
as the Colorado River Aqueduct, 
Hoover Dam, Grand Coulee Dam, 
Delaware Aqueduct, and the tunnels 
of the Pennsylvania turnpike. From 
1939 he engaged in private consult- 
ing practice, with the exception of 
two years as works manager for 
A. S. Campbell Co., in the produc- 
tion of war material. He was a Ca- 
nadian by birth but had lived in 
Belmont for 40 years. 

Franklin E. Johnson (Member 1939) 
was killed instantly in an auto acci- 
dent on March 15 in Carlsbad, N.M. 
A native of Wisconsin, he attended 
the University of Wisconsin for two 
years, then transferred to the Uni- 
versity of California, from which he 
received a B.S. in mining engineer- 
ing in 1924. Upon graduation he went 
to work for Federal Mining & Smelt- 
ing Co. at the Morning mine, start- 
ing as an underground miner and 
working up to a position as mine en- 
gineer. Following some pro 

and exploration in the West, he 
moved in 1934 to the Philippines, 
where he was continuing his career 
at the time he joined AIME in 1939. 
Over the past 10 years he has been 
with U.S. Potash Co. in Carlsbad. He 
was 59. 

Horace Moses (Legion of Honor 
Member 1901), former general man- 
ager of the Chino Mines Div. of Ken- 
necott Copper Corp., died June 20 in 
St. Vincent’s Hospital at Santa Fe, 
N.M. He was 80. One of New Mex- 
ico’s outstanding pioneers in the 
mining industry, Mr. Moses was 
born in St. Louis but was brought to 
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New Mexico as an infant. He was 
educated in the public schools of 
Silver City and attended Silver City 
Normal School for a couple of years. 
In 1900 he went to work for the 
old Santa Rita Mining Co. where he 
stayed for three years. The next six 
years he spent working in mining 
operations in Montana, Utah, Ari- 
zona, and Mexico. He returned to 
Santa Rita in 1909, the year the 
Chino Copper Co. was incorporated, 
to begin mass mining operations in 
the old mining area. In 1917 Chino 
transferred him to Gallup to take 
charge of its subsidiary, the Gallup 
American Coal Co. He remained 
there until 1938, when he was re- 
called to Santa Rita to become gen- 
eral manager of the Chino opera- 
tions. Under his direction the divi- 
sion was transformed into a much 
larger and more modern property. 
During his administration the mine 
was converted from steam to elec- 
tric power, the smelter and “fire” re- 
finery were built at Hurley, a lime 
quarry was begun, and an under- 
ground Pb-Zn mine was developed. 
In 1947 Mr. Moses retired and moved 
to Santa Fe, where he made his 
home until his death. 


Ira L. Wright (Member 1914) died 
June 16 in an El Paso, Texas hospital 
at the age of 76. He had been in ill 
health for the past year. Mr. Wright 
played a principal part in the de- 
velopment and operation of mining 
properties in southwest New Mexico 
for more than 40 years. He began 
his mining career with Chino Cop- 
per Co. and after several years left 
to start operations on his own. Leas- 
ing a long dormant Au-Ag producer 
at Pinos Altos he opened up a rich 
orebody and with this stake was able 
to expand his mining activities. For 
10 years prior to World War II he 
reopened and put into profitable 
production the early-day bonanza 
Au-Ag Fanny mine at Mogollon for 
the Black Hawk Co. Mr. Wright was 
born in Hughesville, Mo., and was 
a graduate of the Missouri School 
of Mines. 


J. Murray Riddell (Member 1917), 
professor emeritus of mining engi- 
neering at Michigan College of Min- 
ing and Technology, died July 13 at 
the age of 72 at his home in Hough- 
ton. He retired from the college 
staff in 1956. He was born in Pasa- 
dena, Calif., later moving to Chicago, 
where he attended Lewis Institute. 
He received his degree in mining 
engineering from Michigan College 
of Mining and Technology. 

During his early career, Riddell 
held positions of responsibility in 
the iron mining industry of northern 
Michigan, Wisconsin, and Minnesota. 
In the late 1920’s he served as super- 
intendent of Kentucky coal mines 
for Corrigan, McKinney Steel Co. 
From 1930 to 1932 he served as chief 
engineer with a group of engineers 
working for Oglebay Norton & Co. 
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in Russia. Later he served as assist- 
ant manager of Northern Ore Mines 
for Republic Steel Corp. and from 
1940 to 1945 as manager of the Min- 
, ing Division, E. J. Longyear Co. 
Mr. Riddell was a consultant in shaft 
sinking and patentee of the Riddell 
shaft mucker. 
Gerald R. Swenson (Member 1955) 
died July 22 at Redstone Arsenal, 
Ala. He was born in Garfield, Minn., 
March 26, 1936. He graduated from 
the South Dakota School of Mines in 
1958. 
Phillip C. Emrath (Member 1948) 
died in Lexington, Ky., on the 4th of 
July. He was born in Golconda, IIL, 
on the first day of the twentieth 
century. A graduate of the Univer- 
sity of Kentucky, he returned in 1928 
to take his E.M. degree and to join 
the faculty. He continued his aca- 
demic career until 1943, when he re- 
turned to the active mining field. 
While manager of Alco Lead Corp. 
he began a consulting practice and 
in 1947 began to devote his full time 
to it. 


Necrology 


Date 

Elected Name Death 
1933 Donald M. Davidson a 15, 1960 
1901 K. F. Goransson 

(Legion of Honor) 


1896 J. McC. Henderson Aug. 2, 1960 
(Legion of Honor) 

1916 William W. Logan Sept. 6, 1960 

1920 Robert C. Moffitt Sept. 21, 1960 

1925 Rollin A. Pallanch Sept. 29, 1960 


1951 E. H. Stevens Unknown 


Membership 


Proposed for Membership 
Society of Mining Engineers of AIME 


Total AIME membership on October 31, 1960, 
was 34,502; in addition 2,704 Student Mem- 
bers were enrolled. 


COMMITTEE 


The Institute desires to extend its 
leges to every person to whom it can of 


are urged to review t jist pos- 
sible and immediately to inform the Secre- 
tary’s office if names of people are pues 
who are known to be unqualified for AIME 
membership. 


Members 
Marvin K. Adamson, Hibbing, Minn. 
Louis S. Ahlen, Chicago 
Van Alger, Sunnyside, Utah 
William H. Ashton, Cleveland 
Clyde Augsburger, Canton, Ohio 
Grady Barnett, Mulberry, Fila. 
Casmer A. Benowicz, Chicago 
Philip M. Brown, Raleigh, N. C. 
Roland P. DeGrio, Alleghany, Calif. 
Erwin F. Eckhardt, Watchung, N. J. 
Dale H. Emling, Chicago 
J. Robert Fletcher, Huntington, W. Va. 
James H. Ford, Huntington, W. Va. 
Gerald J. Hills, Los Angeles 
William E. Hinkle, Atlanta, Ga. 
Philip E. Hustad, Jefferson City, Tenn. 
John E. Llewellyn, Puno, Peru 
Julius W. Maki, Dragerton, Utah 
Thomas J. McKenzie, Asheville, N. C. 
Raymond J. Mayewski, Salt Lake City 
Stan McQuitty. Onaping, Ont., Canada 
William A. Oesterling, San Francisco 
Thomas C. Oftelie, 
Walter L. Rice, Richmon a. 
John L. Sullivan, Jr., Guntingion, W. Va. 


Frederick A. Vogler, Lakeland, Fila. 


Associate Members 
Charles Allen, Jr., New York City 
Thomas Bardon, Ridgewood, J. 
Morris A. Bradley, Cleveland 
Harold Howe, Brooklyn, N. Y. 


Harold R. Parrish, Mannington, W. Va. 
James J. Pirtle, Jr., New York City 
Walter C. Wanlass, Salt Lake City 
James T. Watson, Keyser, W. Va. 


Junior Members 
W. Pakistan 


Frank E. King, Salt Lake City 
John D. ‘Lynn, Bethlehem, Pa 

John D. Ortman, Riverton, Wyo. 
Brian G. Pocock, Panang, Malaya 


Leonard C. Pollner, Tucson, Ariz. 
Cecil McD. Taylor, Jr., Monterrey, Mexico 
Jerry D. Vandel, Grants, N. M. 


CHANGE OF STATUS 
Associate te Memb 
Sidney M. Cameron, —_ Tenn. 
A. Breck Parker, Sparks, N 
William J. Waylett, New York City 


REINSTATEMENT—CHANGE OF STATUS 
Associate te Member 
Theodore E. Emidy, San Juan, Argentina 
William B. Fergusson, Phila 
Willis M. Johns, Kalispell, Mont. 


Junior to Member 
Walker B. Carroll, Great Falls, Mont. 
John C. Osmond, Salt Lake City 

Student to Member 


Jacob L. Alexander, Rocky Mount, N. C. 
Robert H. Allen, Alpena, Mich. 

David L. Waring, Lima, Peru 

Jaek W. Wolter, Salt Lake City 


AIR DUMP CARS 


DIFFERENTIAL 
60 YD. CAR 


Smooth floor for clean dump- 
ing. Door and end construc- 
tion designed to take the kind 
of beatings received in open 
pit mining. 


Meet the most strenvous demands ate open pit mining 


Floor massively reinforced. 
Door operating mechanism 
under floor and protected 
from damage. Hardened and 
lubricated pins and bushings 
insure correct functioning 


DIFFERENTIAL 
STEEL CAR COMPANY 


FINDLAY, OHIO 


Other Products include Underground Mine Cars, Locomotives, Differential Wagon Trains 


(Side Dump Truck And Trailers) Self-Propelled Trains For Steep Grades. 


DECEMBER 1960, MINING ENGINEERING—1293 


Steve C. Theodore, Toronto 
Charles K. Tieche, Dante, Va. 
William Hutchins Miraflores, Peru 
Sheikh 4. 
see Robert E. Bray, Bingham Canyon, Utah 
John T. Brown, Grants, N. M. 
5 Howard L Enloe, El Paso, Texas 
Only a few seconds required 
: 
— r 
‘4 
Chairman; F. Wm. Bloecher, Jr.; Jack B. 
Graham; C. H. Lambur Pauline Moyd; 
ser i ‘ per- 
| 
Pioneers in haula 
age 


Space limited to AIME members or to 


companies thot 
ber on their staffs. One inch: $50 per 


LISTING 
INSTRUCTIONS 


have at least one mem- 


year $30 per year, 


HEINRICHS GEOEXPLORATION CO. 


Mining, Oil, Water Consultants & Contractors 


MOBILE MAGNETOMETER SURVEYS 
Geophysics, Geology, Geochem & Evaluations 
Box 5671, Tucson, Ariz. PH: MA 2-4202 


THORP D. SAWYER 
AS Consulting Engineer 
Mining & Water Project Investigations, 
raisals, 


4828 
Tel. EAst 6-5336 


GEODYNAMICS INC. 


QUANTITATIVE GEOPHYSICAL 
PROPERTY EVALUATIONS 
Gravity—Magnetic—Electromagnetic 


1543 3rd St., P.O. Box 1258, 
Senta Monica, Calif. 
EXbrook 4-8817 GRanite 8-5620 


ALABAMA 


Shoft & Sinking Mine Development 


COWIN & COMPANY, INC. 
Mining Engineers and Contractors 


Mine Plant Construction 
1-18th Street SW. 
m, Ala. Phone: STate 6-5566 


STILL & STILL 
Consulting Mining Engineers and 
Geologists 
24 Union Block — Phone HI! 5-0610 
P.O. Box 1521 
Prescott, Arizona 


WARREN L. HOWES 
Consultant 
Mining & Metallurgical Plants 
research, design construction, operations 
Management 
1305 Hillview Dr., Menlo Pork, Calif. 
Tel. DAvenport 5-7752 


One 18th St., S 


KIRK & COWIN, INC. 
RALPH E. KIRK PERCY G. COWIN 
Mining Consultants and Engineers 


. W., Birmingham 11, Ala. ~ 
Phone: State 6-5 


ARKANSAS 


ALASKA 


RAPHAEL G. KAZMANN 
Consulting Ground-Water Engineer 
Stuttgart, Arkansas 


JACOBS ASSOCIATES 
Consulting Construction Engineers 
Specialists in tunnel and sheft work 
— Estimates — Methods Analyses — 
Engineering Geology — Designers of 
hoisting, haulage, materials handling 
and reduction plants. 

503 Market Street, San Francisco 5, Calif. 


Fritz 
Consulting Geologist 
P. O. Box 3686 BR 2-6184 


Anchorage, Alaska 
ALASKA MINERAL CONSULTANTS 


CALIFORNIA 


Curtis & Tompkins Ltd., see Nevade 


KELLOGG EXPLORATION COMPANY 
Geologists-Geophysicists 
Air, Ground Surveys and Interpretation 
3301 No. Marengo, Altadena, Calif. 
SY¥camore 4-1973 


WILLIAM A. O'NEILL 
(Specialist in Placer Exploration) 
Consulting Mining Engineer-Geologist 
Exploration-Valuation-Management 


Anchorage. 
BRoadway 4-7671 505-8th Ave. 


EDWARD R. BORCHERDT 
and 
C. DeWITT SMITH 
Mining Consultants 


369 Pine Street Bedford Road 
Son Francisco 4, Calif. Lincoln, Mass. 
YUkon 1-0198 CLearwater 9-9571 


MERRILL W. MacAFEE 
Consulting Engineer 
Chemical @ Metallurgical @ Mining 


LUdiow 3-1778 7668 Senta Fe Ave. 
FRontier 5-6145 Huntington Park, Calif. 


ARIZONA 


Centennial Development Co., see Utah 


Diamond Core Drill Contractors, 
see Washington 


Sprague & Henwood Inc., see Pennsylvania 


CARTWRIGHT AERIAL 
SURVEYS, INC. 
specializing in 
Color Mapping—Color Mosaics, Using 
Latest Electronic Printers and Zeiss 
Cameras. Altitudes to 36,000’. Topo- 
graphic Maps Made From Color Map- 
ping Flights. 

2574 21st St., Sacramento, Calif. 
Gladstone 1-8491 


CLAYTON T. MeNEIL, E. M. 
Consulting Mining Engineer 
822 Bank of America Bidg. 


Tel. GArfield 1-2948 
SAN FRANCISCO 4, CALIFORNIA 


THEODORE A. DODGE 
Consulting Mining Geologist 
635 North Third Ave. Tucson, Arizona 


ABBOT A. HANKS, INC. 
ASSAYERS-CHEMISTS 
SPECTROGRAPHERS 

SHIPPERS REPRESENTATIVES 
1300 Sansome Street 
Sen Francisco 11, California 
EXbrook 7-2464 


COLORADO 


Sprague & Henwood Inc., see Pennsylvania 


0. W. WALVOORD, INC. 
Mill-Design and Construction 
301 Detroit St. Denver 6, Colo. 
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APPRAISALS 
ASSAYERS e 


CHEMIST 
METALLURGICAL 


CONNECTICUT 


CONSTRUCTION 
CONSULTING 
DRILLING 


REPORTS 


GEOLOGISTS 
GEOPHYSICISTS 
° MANAGEMENT 
VALUATIONS 


INDIANA 


GODFREY B. WALKER 
Metallurgical Consultant 
Mineral Dressing & Extractive 


DISTRICT OF COLUMBIA 


DIAMOND CORE DRILLING 
BY CONTRACT 
and world's largest manufacturer 
Core and grout hole drilling in coal, 
metal, and non-metallic deposits, both 


ace and underground. 
JOY MANUFACTURING CO. 
Contract Core Drill Division 
Michigan City, Indiana 


CLOYD M. SMITH 
Mining Engineer 
Munsey Building Washington 4, D.C. 


FLORIDA 


MASSACHUSETTS 


Edward R. Borcherdt & C. DeWitt Smith, 


see California 


HARRY 8. CANNON ASSOCIATES 


ialis inerals 
P.O. Box 2432 Lakeland, Florida 


GEO-FRAUD 
Information 
is, Oll and Ges 
Investigation 
122 Islington Rd., 66, Mass. 


JOHN D. MORGAN JR., E.M., P.HD. 
Consultant 


Defense, Economic and Scientific Problems 
Box 2206, Stuart, Floride AT 7-1667 


ILLINOIS 


H. L. TALBOT 


Consulting Metallurgical Engineer 
Extraction and Refining of Base Metals 
Specializing in Cobalt and Copper 


Room 911, 209 Washington Street 
Boston 8, Mass. 


ALLEN & GARCIA COMPANY 


Over 47 Years’ Service to the 
Coal and Salt Industries as Consultants, 
Constructing Engineers and Managers 

Authoritative Reports and Appraisals 
332 S. MICHIGAN AVE., CHICAGO 
120 WALL ST., NEW YORK CITY 


BASIL KIRKLAND WOODS 
Consulting Geologist 
Serving the Investment Field 
Investigations—Examinations 
122 Islington Rd., Auburndale 66, Mass. 
LAsell 7-1390 


MEISSNER ENGINEERS, INC. 
Engineering, Construction, and 
Financial Services 


Inorganic 


Bulk Carrier Self-Unloaders. 


300 W. W 


MICHIGAN 


FRANKLIN G. PARDEE 
Mining Geologist 
P.O. Box 8 Crystal Falls, Mich. 


St. Chicoge 6, If. 


Weir Ine. 
Established in 1936 

MINING ENGINEERS & GEOLOGISTS 

DESIGN & CONSTRUCTION 

INDUSTRIAL ENGINEERING 


DIRECTORY OF 


Burbridge-Pybu 


Burgess, 


Cannon Associates, Harry B. 
Cartwright Aerial 


Centennial Development Co 


Cowin & Company, inc. 


Curtis & Tom 
Deisler, Paul 


ins 


PROFESSIONAL 
SERVICES 


sooth Co., 
Borcherdt, R., & Smith, C. DeW. 
California 


Dodge, Theodore A. 
Eavenson, Auchmuty & Greenwald 


roud __ __ Massachusetts 
Gerow, Theron IItinois 
Gustin, J. A. AX. Virginia 
Hanks, Inc., Abbot ifornia 
Heinrichs Company Arizona 
yl, George R New York 
es, Warren L. California 
Ingersoll, Guy E. Texas 
Jacobs Associates California 
Johnson, Clarence J. tana 
Johnston, W. P. - Nevada 
Jones, Philip L. Missouri 
Joy Manufacturing Co Indiana 
Kalmbach, Fritz Alaska 
Katuma Mini Ltd. Br. E. Africa 


Cowin 


Arkansas 


1G. 
Exploration Company California 


Lottri 


innesota 
MacAffee, Merrill W. Californio 
McClintock, R. S. . Washington 
McNeil, Clayton T. California 
Meissner Engineers, ‘Inc., John F IHinois 
Moos, Stanley, M. xico, Texas 

n, Joha Fi 

& 


P 
Peugnet, Amedee A issouri 
Picke Minnesota 
Pierce, Roger V. 
Riggs, Kerli A Texes 
Sewyer, Arizona 
Sharpstone So. Rhodesia 
Shenon and Pell Utah 


$merchanski, 
smith, C. Borchers, 


Smith, Cord M. 


Sti! & Sein 


Talbot, H. L. 
men, J. R. 
Thomas, Conrad 
Godfrey B 
Weir Company, 


Williams, J 
Wolf, Harry 
Woods 


lwoord, Inc., O. wo 


Poul 
, & Assoc. 


See pages 1296 and 1297 
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| 
Alaska Mineral Consultonts Alaska 
Allen & Gorcia Company 
Bateman, J. D. 
B. B. R. Co. 
Behre Dolbeor Company New York 
4 Utah 
; 
Metallurgy = 
Heavy Media a Specialty 
Somerset Lane, _ Riverside, Conn. 
 Alabora 
| 
= 
Arizona 
nsylvania 
edoux Company New 
Lepgette, Brashears & Graham __New Y 
Leland, George R. New Mexico 
Lootbourow L Minnesota 
Utah 
O'Neil, William A. Alaska 
‘ Pardee, F. G. a 
Massachusetts 
District of Columbia 
ood, Inc. Pennsylvania 
Krizona 
Massachusetts 
Ilinois 
Washington 
New York 
Continued 
i on 
20 N. WACKER DR. CHICAGO 6, page 1296 


a MONTANA GEORGE R. HEYL 


Consultant 
° Mini Petroleum Geology 
For other items, Australi, Beitish Isles, Latin America 
CLARENCE J. JOHNSON Be 


x 582 New Paltz, New York 
Consulting Geological Engineer 
see 923 North 23rd St. _ Billings, Montana 
were LEGGETTE BRASHEARS & GRAHAM 
Consulting Ground-Water Geologists 
pages 1294 and 1295 Water Supply Salt Water Problems 
} atering Investigations 
Recharging Reports 
NEVADA 551 Fifth Avenue, New York 17, N. Y. 


O'DONNELL & SCHMIDT 

MINNESOTA CURTIS & TOMPKINS, LTD. 165 Mining Comms 
el. BArc 

Chemists—Assayers New York 6, N.Y. Cables: EXAMIM 


Metallurgical C itant 
CONSULTANT AND Sen 296 Front EX Minerals Beneficiation ond Extraction 


ENGINEER 19 Pokehee Dr. North Tarrio 
1705 Morgan Avenue South Phone ME 1-081 
Minneapolis 5, Minn. W. P. JOHNSTON 


Telephone: FRanklin 7-4811 Iting Mini 
Consulting Mining Geologist HARRY J. WOLF 


210 West Second St., Reno, Nevada . - 

: Mining and Consulting Engineer 
Tel: FAirview 9-2302 or FAirview 2-0751 Examinations —Valua tons ment 
R. L. LOOFBOUROW Min. Engr. 3 lenwea e Nec 

Site Testing — Plans — Estimates Cable; MINEWOLF Tel. HUnter 2-7843 
Underground Construction — Mining 
Mine Water Problems 


4032 Queen Ave. Se. Minneapolis 10, Minn 
NEW JERSEY OHIO 


ron Ore Concentration Plants 
Materials Handling Systems LEDOUX & COMPANY B. B. R. DRILLING CO. 
Design and/or Construction Chemists 

Hibbing ae SHIPPERS REPRESENTATIVES National Road West 

Mine Examination Analyses re” . 

359 Alfred Ave. Teaneck, New Jersey St. Clairsville, Ohio — 

Diamond Core Drilling 
Contractors 


H. M. PICKERING Mineral Foundation 
Registered Professional Engineer Cores Guaranteed Testing 


Mining Consultant NEW MEXICO 
Truck Haulage & Crushing Plants 


2121 Sth Ave. East, Hibbing, Minn. 
3.5153 GEORGE R. LELAND PENNSYLVANIA 
Registered examination 


& Geologist 
P.O. Box 4146 Cain Americ | N. M. EAVENSON, AUCHMUTY & 


GREENWALD 


MISSOURI MINING ENGINEERS 


Mine Operation Consultants 


NEW YORK Coal Property Valuations 


PHILIP L. JONES P.E. 2320 Koppers Bldg. Pittsburgh 19, Pa. 
Consultant 
Mineral Economics & Mineral Dressin, 
Examinations, Research, En cering Allen & Garcia Co., see Illinois 
Bruce = Labs., Box 55 Joplin, 


MAyfair 3-15 


Sprague & Henwood Inc., see Pennsylvania J. B. MORROW 


AMEDEE A. PEUGNET BEHRE DOLBEAR & COMPANY, INC. COAL CONSULTANT 
CONSULTING MINING ENGINEER Geological, Mining and Metallurgical . : 
Telephone MAin 1-1431 Consultents Oliver Bldg. Pittsburgh, Pa. 
705 Chestnut St. ‘St. Louis 1, Mo. 11 Broadway New York 4, N. Y. 
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PENNSYLVANIA 
DRILLING COMPANY 


Subsurface Explorations. Grouting in- 

dustrial Water Supply. Mineral Pros- 

pecting Large Diameter Drilled Shofts. 
Reports 


1205 Chertiers Ave., Pittsburgh 20, Pe. 


SPRAGUE & HENWOOD, Inc. 
SCRANTON 2, Pa. 
Diamond Drill Contractors and 


Manufacturers 
New York—Phi 


Junction, Colo. 
Tucson .——Buchans, Nfid.. Canada 
biv.: 
ague & Henwood International Corp. 
11 _W. 42nd St., New York 


J. W. WooMeEr & ASSOCIATES 
Consulting Mining Engineers 


Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 


Henry W. Oliver Bidg., Pittsburgh, Pa. 


UTAH 


BOOTH COMPANY, INC. 
Metallurgical & Chemical Engineer: 
Research and Consulting 
Complete Laboratory 
Plant Operation and Testing 


333 W. 14th So. St. 
Salt Lake City 15, Utah 


Phone: Ke 55148 iets: Wilmet 


CANADA 


Sprague & Henwood Inc., see Pennsylvania 


CENTENNIAL DEVELOPMENT CO. 
Consulting Mining Engineers 
and Contractors 
Eureka, Utah 
Tucson, Arizona 


Eureka 560 
MAine 2-4202 


TENNESSEE 


Sprague & Henwood Inc., see Pennsylvania 


4. R. THOENEN 


Mining 


TEXAS 


Stanley M. Moos, see Mexico 


BURBRIDGE—PYBURN 
Consulting Engineers 
Mini etrole: 
Southwestern & America 
Mills Bidg., El Paso, Texas Tel. Ke 3-4741 


LOTTRIDGE-THOMAS 
& ASSOCIATES 
Professional Engineers 
705 Judge Building 

SALT LAKE CITY 11, UTAH 


PRODUCTION AND MANAGEMENT 
SPECIALIST 
ROGER V. PIERCE 
Underground Mining Methods, Cost 
Cutting Surveys—Production Analysis 
—Mine ~~~ Manage- 
ment. 


808 Newhouse Bldg. EMPIRE 3-5373 
Salt Lake City 4, Utah Tel: HO 8-6520 Tel: 46-67-97 


J. D. BATEMAN 
Consulting Geologist 
80 Richmond St. West 
Toronto 1, Canada EMpire 4-3182 


M. G. SMERCHANSKI 
Consulting Mining Geologist 
Registered Professional Engineer 


411 Childs Bidg. Winnipeg, Manitobc. 
Phone: Whiteholl 2-6323 


MEXICO 


STANLEY M. MOOS 
Mining Engineer 
Feasibility Reports and Economic 
Surveys in Mexico and Central America 


SHENON AND FULL 
Consulting Mining Geologists 
1351 South 2200 East 
Salt Lake City 8, Utah 
Telephone HUnter 4-7251 


Philip J. Shenon 


Roy P. Full 


VIRGINIA 


INTERNATIONAL 


Sprague & Henwood International Corp., 
see Pennsylvania 


. THOMAS 
MINERAL INDUSTRIES CONSULTANT 
Vie F. D. Guerrazzi ID 


Rome, 
EUROPE—AFRICA—MIDDLE EAST 


PAUL F. DEISLER, A.1.1.E. 
Management Consultant 
826 Milis Building, El Paso, Texas 


GUY E. INGERSOLL 
Registered Professional Engineer 
exas, tions Geological ey 
ne Examinations 
5505 Timberwolf Drive El Paso, 


KARL A. RIGGS, PH.D. 
CONSULTANT 


DOMESTIC FOREIGN 


Geophysica ir} In 
R  & Manag 


P 
1-9803 
723 Penguin Dr. Dallas, Texes 


J. A. GUSTIN & ASSOC. 
CONSULTING ENGINEERS 


Mill Design, Structural and Foundation 
Engineering, Fine Particle Processing 
Systems, Industrial Minerals Technology, 
Cement, Lime and Aggregate Pionts, 
Surveys, Reports and Investigations 


Burch elephone: 
Martinsville, MErcury 2-6588 


BRITISH EAST AFRICA 


KATUMA MINING LIMITED 
Metal and Ore Brokers 
Mining Consultants 


WASHINGTON 


Nairobi Ken 
Box 1737 __Cables “EXPORTER” _| 


SOUTHERN RHODESIA 


Spokane, Wash.—Globe 
DIAMOND Cone DR DRILL CONTRACTORS 
Diamond Bits—Drilling Accessories 
R. S. MeCLINTOCK DIAMOND DRILL CO. 


DAVID C. SHARPSTONE 


Bula’ Rhodesia 
P. O. Box 2450 Cables Minexams 
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Allis-Chalmers 


Bert S. Gittuns Adv., Inc. 


213 
Klau-Van ‘Pietersom-Duniap, “Inc. 
American Brattice Cloth Corp. e 


Tri-State Adv. Co., Inc. 


American Cyanamid Co.. 
James J. McMahon, Inc. 


American Manganese Stee! Div 


American Brake Shoe Co. 1228, 1229 
The Griswold-Eshleman Co. 
American Mine Door Co. sin ? 
Ray Sayre Advertising Agency 
Anaconda Co., The 
Kenyon & Eckhardt, Inc. 


Armour industrial Chemical Co. 
The Buchen Co. 


Mann-Ellis, inc. 
Atlas Car & Manufacturing Co. 
Howson Advertising 
John Mather Lupton Co., Inc. 
Bismoyer™ Inc. Adv. 
& Assoc. 
S. Gittins Adv. Inc. 
Buell 
Inc. Adv. 
Gray & Kilgore Inc. A 
Card ine Works, C. S. . 1212 
Mosher-Reimer-Williamson Adv. 
Agency Inc. 
liar Tractor Co. 1214, 1238 
. W. Aver & ‘Sons, Inc. 
Chain Belt Co. .- 
The Buchen Co. 
Christensen Diamond Products Co. _. ; ° 
Industrial Service Agency 
Contes Steel Products Co. 
Hebert-Robinson Inc. Adv. 
Colorado Fuel & Iron C The 1222 
Doyle, Kitchen & leCormick, Inc. 
Continental Convey i t Co. * 
Sparrow Agency 
Deister Concentrator Co., The - EE 1292 
Louis B. Wade, Inc. 
Denver Equipment e 
Galen E. Broyles Co., Inc. 
Differential Steel Car Co. 1293 
Blaco Adv. Agency 
Matsle Co. 
Jacobs Adv. 
Farrell-Cheek Co. 1287 
Robert R. Frissell Inc. Adv. 
Gal 
we Adamson & Assoc 
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General Electric Co., X- = 
Klau-Van Inc. 


Gruendler Crusher & Pulverizer Co. 1283 
Cc. C. Humburg Adv. Agency 

Halliburton Co. 
Glenn Adv., Inc. 

Merdings Co., Inc. 
Adams Associates, Inc. 

Hornischfeger Corp. ° 
Fuller & Smith & Ross, Inc. 

Powder Co. (Explosives 
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INCO readies its “recovery force” 


International Nickel Company, whose giant new 
nickel- producing facilities at Thompson, Mani- 
toba will make the world 75- million pounds-per- 
year richer when in full operation, has installed 
a formidable force of 139-66” Wemco-Fagergren 
Flotation cells for maximum recovery of mineral 
values. 


Wemco-Fagergren-—by competitive tests 
Progressive research, market development, me- 
thods and equipment testing and evaluation 
have been keys to INCO's dynamic progress. 
Thus, it is especially significant that Wemco- 
Fagergren was selected as the heart of the re- 
covery facilities. 


Test results plus proved performance of Wemco- 
Fagergren at INCO's even larger Sudbury Dis- 
trict project made the difference. Once again, 
Wemeo superiority will show itself in day-to- 
day operation and recovery: in maintenance, 
parts replacement, floor space, labor, reagents 
and other operating requirements. 


There is every reason to look to Wemco-Fager- 
gren for the lower-cost answers to profitable flo- 
tation results. The world's most forward-looking 
companies do—consistently—by test and exper- 
ience. Why not discuss your flotation operation - 
in-prospect with a Wemco representative soon? 


® * division of 
Western Machinery Company 
6650 Fifth Street, San Francisco 7, California 
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TYLER 
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to give 
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Tyler can supply ali types of wire cloth 
—and screen sections fabricated to fit 
every existing type of vibrating screen. 


SERRE 


Tyler does more than manufacture 53,000 different specifications of wire 
cloth. It starts by designing the specifications to solve each problem to 
your greatest profit. 

Selection and control of the metal is important — especially where cor- 
rosion, abrasion, or contamination are factors. Tyler controls the design 
of all metals and alloys used in weaving, and in addition operates its 
own wire mill for processing all its non-ferrous and many of its stainless 
steel wires. Tyler Screens are literally tailor-made for maximum profit 
to the user. 

Ask your Tyler representative for full information—through him 
you'll get Tyler Screening Service. 


WOVEN WIRE SCREENS - SCREENING MACHINERY 
TESTING SIEVE EQUIPMENT 


The W. S. TYLER Company : Cleveland /4, Ohio 

OFFICES: New York + Chicago + Boston + Philadelphia + Atlanta + Dallas + Los Angeles « San Francisco 

Baltimore + Birmingham + Houston + Minneapolis + Pittsburgh « Salt Lake City « The W. S. Tyler Company 
of Canada, Limited, St. Catharines, Ontario « OFFICE: Montreal 
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